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HOW TO USE THE SOIL SURVEY REPORT 


HIS SURVEY of Cimarron County 

will help you plan the kind of ranchin, 
and farming that will protect your soils 
and provide good yields. It describes the 
soils, shows their location, and tells what 
they will do under different kinds of man- 
agement. 


Find your property on the map 


To use this survey, start by finding your 
farm or ranch on the soil map that is at 
the back of this book. This isa large map 
of the county, on which you can see roads, 
streams, towns, and other. landmarks. 
The index to map sheets will help you.lo- 
cate your acreage; it shows what part of 
the county is on each sheet of the soil map. 


Learn about your soils 


Each kind of soil mapped in the count; 
is identified on the soil map by a symbol. 

Suppose you have found on your prop- 
erty an area marked with the symbol Ca. 
You learn the name of the soil this symbol 
represents by looking at the map legend. 

e symbol Ca identifies Carnero loam. 
To learn how this soil looks in the field 
and what it can be used for, turn to the 
section, Descriptions of the Soils, and read 
the description of Carnero loam. 

After you have read the description of 
the soil, you may want to know what 
should be done to take care of the soil and 


get good yields. This is discussed in the 
section, Use and Management of Soils. 
To find out how much the soil can be ex- 
pected to produce, turn to table 6, under 
the heading, Estimated Yields. 


Make a farm plan 


Study your soils and see whether you 
have been cultivating any that do not give 
good yields or are likely to be damaged by 
cropping, or whether you have been let- 
ting rangeland deteriorate. Then decide 
whether you need to change your methods. 
The choice, of course, must be yours. This 
report will help you plan, but it does not 
offer a plan of management for any par- 
ticular farm or ranch. Technical help in 
planning a conservation program can be 
obtained from representatives of the Soil 
Conservation Service and the county agri- 
cultural agent. Members of your State 
experiment station staff and others famil- 
iar with farming in your county will also 
be glad to help. 

This soil survey was made as part of 
the technical assistance furnished by the 
Soil Conservation Service to the Cimarron 
County Soil Conservation District. Field- 
work for the survey was finished in 1956, 
Unless otherwise specified, all statements 
in the report refer to conditions in the 
county at the time the fieldwork was in 
progress. 
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General Nature of the County 


Cimarron County is at the western end of the Okla- 
homa Panhandle (fig. 1). It is bounded on the south by 
Texas, on the west by New Mexico, on the north by 
Colorado, and on the east by Texas County, Okla. The 
total area of the county is 1,882 square miles, or 1,172,480 


Figure 1.—Location of Cimarron County in Oklahoma. 


acres. The distance from the southern boundary to the 
northern is about 34 miles, and the distance from the 
eastern boundary to the western is about 54 miles. The 
average elevation is 4,200 feet. 

In 1950, the population of the county was 4,589. Boise 
City, the county seat, is located 1 mile south of the center 
of the county and is at an elevation of 4,165 feet. The 
population of Boise ‘City in 1950 was almost 2,000. 

Transportation facilities—Railroad service in Cimar- 
ron County is provided by branch lines of the Santa Fe. 
One line runs from Dodge City, Kans., to Boise City, 
and another runs from La Junta, Colo., through Boise 
City to Amarillo, Tex. Three Federal highways cross 
the county—U.S. 56, U.S. 64, and U.S. 287. There is 
regular bus service from Denver through Boise City to 
Amarillo and from Clayton, N. Mex., and Boise City 
to Liberal, Kans. 

In farm areas, roads are laid out on section lines. 
Most are graded dirt or gravelled roads. They provide 
good access to the hard-surfaced roads. A féw main 
roads lead to the larger range areas. 

Industries.—Cimarron County is basically agricultural. 
Wheat and cattle are the principal sources of income. 
The elevator capacity in Boise City is approximately 


775,000 bushels. Keyes and other places each have ele- 
vator capacities of 600,000 bushels. Cattle thrive here. 

Thus far, more than 100 producing gas wells have been 
drilled in the basal Pennsylvanian rock formation. The 
gas field is practically confined to townships 4, 5, and 6, 
ranges 8 and 9 K., CM. From 1 million to as much. as 
112 million cubic feet of gas, valued at about 15 cents 
per thousand, is produced daily. About 2 percent of the 
volume is helium; this puts this gas field first in the 
nation as a potential source of helium. 

Some oil has been discovered, and further explorations 
are under way. Approximately 75 percent of the county 
is now leased for oil and gas production or exploration. 
Bonuses and rentals account for considerable revenue to 
the landowners. A 4-inch gasoline line crosses the county 
enroute to La Junta, Colo. A 20-inch natural-gas line 
carries gas from Cimarron County to Texas and Colo- 
rado. 

The county also has some building stone of ovitstanding 
color and texture. Little of this, however, has. been 
quarried. 

Schools.—The school system of Cimarron County cov- 
ers both grade and high school levels. At one time there 
were 55 operating schools and 57 school districts. Im- 
proved transportation made it possible to centralize, and 
a reorganization since 1946 has brought the number’ of 
school districts down to seven. With centralization came 
extra facilities and generally improved conditions in the 
seven schools now in use. 


Physiography and Drainage 


Cimarron, County is entirely within the Great Plains 
province. It is all in the High Plains section of this 
province, except for Black Mesa, which is in the Raton 
section. The surface of the county is a plain that slopes 
gently toward the east. This plain is broken by_two 
valleys, one in the northern part of the county and the 
other in the southern part. 

The elevation on Black Mesa is 4,973 feet, and the 
elevation in the southeastern corner of the county is 3,700 
feet. The drop in elevation ranges from 18 to 20 feet 
per mile. 

The two major streams in the county, and their tribu- 
taries, flow from west to east. The Cimarron River and 
its tributaries drain approximately 590 square miles of 
the county. The tributaries that start in this county 
average less than 6 miles in length. The longest is Cold 
Springs Creek, which is approximately 21 miles long. 
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The North Canadian River (locally called the Beaver 
River) is formed by the union of Currumpa and Cine- 
quillia Creeks, which enter the county from New Mexico. 
The total length, in this county, of the North Canadian 
River and its parent creek is 61 miles. Because this river 
flows through sandy areas where very little runoff occurs, 
its tributaries are few and short. 

Aqua Frio Creek, ‘which is in the southwestern part 
of the county, also has only a few short tributaries. ‘This 
creek drains approximately 17 miles in Cimarron County. 


Geologic Formations 


Cimarron County lies at the western edge of the High 
Plains, which is a vast apron of water-deposited mate- 
rials weathered from the Rocky Mountains, mostly dur- 
ing the Pliocene epoch. These deposits, called Ogallala, 
are smooth, have a steady slope to the southeast, and 
yest on red beds. Because the red beds were hilly as a re- 
sult of previous dissection, the Pliocene deposits are of 
varying thickness, possibly less than 50 feet in places. 
They are mostly limy brown. silt and sand, with gravel 
deposits near the bottom. Beds of hardened caliche are 
very common near and within the breaks of the High 
Plains. 

During the Quaternary period, windblown sands and 
silty loess were deposited over the Tertiary materials. 
These deposits vary in thickness from a few inches to 
many feet, depending upon how close they are to the 
stream valleys. Generally, the sand deposits are nearer 
the streams; they are thick and havea hummocky ‘to 
duny surface. The silt deposits are much thinner, cover 
much wider areas, and have a smooth surface. Along 
the main streams and rivers are narrow bodies of silty 
to sandy recent alluvium. 

Sand deposits, loess, and alluvium of the Ogallala 
formation are at the surface in all of the county except 
the northwestern quarter, which is adjacent to the Cimar- 
ron River and its main southern branches. Here, erosion 
has stripped away vast deposits of the Ogallala and ex- 
posed hard, much older rocks of the Cretaceous, Jurassic, 
and Triassic systems. The smooth Ogallala formation 
breaks off sharply into a hilly, dissected sandstone and 
shale area that extends from a point north of Boise City 
to a point near Kenton, on Black Mesa, and south to 
Mexhoma. Black Mesa is a remnant of an olivine basalt 
Java flow that covered the Ogallala formation late in 
the Tertiary period. The lava, as well as the volcanic 
ash in the eastern part of the Panhandle came from vol- 
canoes to the west'in New Mexico. 

The youngest hard-rock formations exposed are Green- 
horn limestone and Graneros shale of the Colorado group. 
These outcrop in only one sizable area, which is 5 to 13 
miles north and east of Wheeless, just below the “breaks 
in the plains.” Below these rocks is the prominent buff 
to gray Dakota sandstone, which is the material of many 
of the bizarre sandstone knobs, cliffs, and mesas between 
Wheeless and Kenton and eastward, both north and 
south of the Cimarron. 

The Purgatoire formation, including Kiowa shale and 
Cheyenne sandstone, is less extensive. It outcrops just 
below the Dakota, in a narrow band around the base of 
Black Mesa and around the rim of each tributary of the 
Cimarron River as far east as Boise City. 


.Below the Purgatoire are the brown sandstone and 
bedded gray, green, and red clay of the Morrison forma- 
tion and the sandstone of the Exeter formation, which 
overlie red Triassic sandstone and clay. These red rocks 
are exposed only in the lowest areas, such as the deep 
ravines and the low foot slopes near the Cimarron River 
north of Boise City and around Kenton. 


Climate * 


Weather records for Cimarron County have been kept 
continuously since 1909, first at Hurley, an early voting 
precinct near Boise City, and, since 1925, at Boise City. 

Cimarron County has a semiarid climate, The average 
annual rainfall is 16.81 inches at Boise City and 17.11 
inches at Kenton. Normally, 75 percent of the rainfall 
at Boise City occurs during the warm season, from April 
through September. More than 180 days each year are 
clear. Because of wind and the high elevation, much of 
the rainfall evaporates before it can be absorbed. 

The length of the growing season averages 180 days. 
The average date of the first frost in fall is October 19, 
and the average date of the last in spring is April 22. 
The earliest frost recorded in fall was on October 6, and 
the latest in spring was on May 15. 

On the average, there are only 4 days a year when the 
temperature goes below zero. Cold spells are of short 
duration. Temperatures of over 90° normally- occur 
about 60 days a year, but the heat is seldom oppressive, 
because of the altitude and the low humidity. Table 1 
gives data on precipitation and temperature in the 
ue for the full period for which records are avail- 
able. 

Rainfall—Wide fluctuations in rainfall occur from 
year to year. In the past 82 years, annual rainfall has 
ranged from 8.62 inches to 85.98 inches. Between 1909 
and 1925, the annual average was 19.7 inches, but in only 
8 years between 1925 and 1957 was as much as 19.7 inches 
of rainfall recorded at Boise City. In 1913, 1935, and 
1955, the total for the year was low; in 1915, it was high. 

Apparently, a favorable or unfavorable pattern of pre- 
cipitation can persist for several years. From 1914 to 
1923, the average annual rainfall was 28 inches, 66 per- 
cent higher than the current normal rainfall. For the 
10 years beginning in 1931, the average was only 13.1 
inches, 22 percent less than the current normal, In 1931, 
there was still enough moisture in the soils so that 6 
million bushels of wheat, the largest crop recorded up to 
that time, was produced. The next year the drought 
began to take effect, and the total yield for the next 8 
years was only 3 million bushels. The 1940’s were a 
period of relatively high rainfall and good yields, but 
the 1950’s brought another series of dry years. In Janu- 
ary 1956, the United States Weather Bureau estimated 
that the drought in Oklahoma was of a severity to be 
expected only once in 140 years. In each prolonged cycle 
of dry weather, there are a few complete crop failures. 

Some idea of the probability of receiving various 
amounts of rain through the year and during the grow- 
ing season can be gained from the data in table 2. 


1 Adapted from material prepared by WeNpELL C. JOHNSON, 
Soil Conservation Service, Lincoln, Nebr. 
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TaBLe 1.—Temperature and precipitation at Boise City, 
Cimarron County, Okla. 


[Elevation, 4,170 feet. 
Temperature ! Precipitation 2 
Month Abso- | Abso- Dri- | Wet- | Aver- 
Aver-| lute | lute | Aver-| est. test age 
age | maxi-| mini- | age year year | snow- 
mum | mum (1934)| (1919) | fall 
oR, oF. oR, Inches | Inches Inches | Inches 
December ._--| 33.9 82 | —17 | 0.58 @) 0. 40 5 
January. 33.5 80); —20| .30] @& . 80 4.2 
February___—_ 36.7 82] —-16) .39) 1.51 1. 88 5.0 
Winter. _-- 34,7 82 | —20 | 1.27] 1.51 2. 58 14.7 
March__----- 43.3 88 | —12 94 45 3.95 5.5 
April_ 52.7 94 6 | 1.42 23 7. 64 2.2 
.8 100 25 | 2.47 99 3.79 4 
6} 100} —12 | 4.83] 1. 67 | 15. 38 8.1 
3 | 107 35 | 2.62 | 1.66] 4.38] @ 
2 108 44 | 2.04] .90| 4.37 
3 107 40 | 2.09 | 1.31 2. 00 0 
Summer.-._| 74.9 | 108 35 | 6.75 | 3.87 | 10.75 | @) 
September____] 67.5 102 29 | 1.68 | 1. 23 4.51 me | 
October__ 55. 2 91 9 | 1.57 . 04 3. 21 aA 
November____] 42.9 85 —6] .71 30 2. 54 4.0 
Falbs22é222 55. 2 102-} —6 | 3.96 | 1.57 | 10. 26 4.8 
Year__._- 54.4 | 108 | —20 {16.81 | 8.62 | 38.97) 27.6 
1 Average temperature based on a 46-year record, through 1954; 
highest and lowest temperatures on a 40-year record, through 1952. 
2 Average precipitation based on a 47-year record, through 1955; 


wettest and driest years based on a 42-year record, in the period 
te: snowfall based on a 42-year record, through 1952. 
Prace. 


During 5 of the 48 years covered by the combined 
Boise City and Hurley records, more than 83 inches of 
rain fell. Table 2 shows that this is likely to happen 
only once in 15 years, or 5 times in the next 75 years. 
In 1918 and 1919, more than 38 inches of rain fell at the 
weather station. This much annual rainfall can be ex- 
pected only twice in the next 80 years. During the past 
half-century, there have been wet periods that are not 


likely to be equalled in the 50 years ahead, if the pattern 
of rainfall is the same in the future as in the past. 

High Plains farmers know that there is no way to tell 
just when a dry or wet period will begin or end. Many 
say that they farm every year as though it were goin, 
to be a dry year. Generally, they figure that the ell 
should be moist to a depth of 20 to 94 inches to make 
it worthwhile to plant wheat in the fall. A year of fal- 
low is usually required to store this much moisture before 
planting time. The season between harvesting and plant- 
ing is short, and the rainfall then is too scant and too 
ineffective to restore the moisture used by the last crop. 

Wind—The wind is an important characteristic of the 
climate in Cimarron County. Part of nearly every day 
is windy, but the peak blowing seasons are March and 
April and October. The wind reaches its maximum 
velocity in the afternoon and dies down at night. The 
yearly average wind velocity is 16 miles per hour at 3:00 
p.m. and only 6 miles per hour between 6:00 a.m. and 
3:00 p.m. The spring blowing season follows the two 
driest months of the year. In dry years, there can be 
serious damage to the soil-and to the wheat crop. 

The air flow across the High Plains has definite trends, 
which differ from winter to summer. In January, dry 
winds move easterly from the Rocky Mountains and blow 
across Cimarron County from the southwest. From 
April through October, moisture-bearing southerly winds 
blow from the Gulf of Mexico. During the summer of 
a drought year, the flow of air in the county is from 
the west, much as in winter. Because it is of continental 
origin, this air bears little moisture. This was true in 
the summer of 1984, the driest summer on record, when 
only 8.62 inches of rain fell. 

During dry years, excessive heating of bare soil causes 
the winds to be abnormally strong and gusty. At such 
times the soil is very likely to be damaged by blowing, 
if it is not cloddy and if, because of crop failures, it lacks 
a good cover of crop residues. During the 1930’s there 
were numerous severe dust storms. On April 14, 1935, 
the weather observer at Kenton reported zero visibility 
and midnight darkness at 4:20 p.m., because of dust. In 
1936 and again in 1956, the wind erosion hazard was 
severe to very severe. During the drought of the 1950’s, 
dust storms developed on only a few days. The meas- 
ures taken by the farmers to control wind erosion are 
credited with preventing “dusters” like those of the mid 
thirties. 


Taniy 2.—Probable amounts of precipitation (based on U.S. Weather Bureau records from Hurley and Boise City, 
1909-1985) 


Inches (or more) precipitation to be expected 1 year in— 


Inches (or less) precipita- 
tion to be expected 1 


Period year in— 
2 3 4 5 10 15 3 4 5 
3 18.40 | 21.60} 23.60] 25.10; 23.60 | 33.20 15.60 | 14. 20 13. 40 
June (wettest spring month)_ - 2.45 3. 30 13. 85 4. 30 5.45 6. 10 1.75 11,35 1.15 
October (wettest fall month) -- 1.25 2. 05 2, 55 2. 90 4. 00 4, 60 . 60 +25 - 05 


SS eee Ee EE Eee Ee eS ee 
1 For example, in 1 year out of 4 there will be 3.85 inches or more of rain in June, and in 1 yearn out of 4 there will be only 1.35 inches 


or less in June. 
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Climate and wheat production 


Through the years, wheat has become the major crop 
in Cimarron County. Yields per acre have ranged from 
19.4. bushels in 1931 to practically nothing in 1935, 1987, 
1938, 1950, 1953, and 1956. In only one year (1952) 
during the dry early and mid fifties did yields go above 
8.3 bushels per acre. 

Yields are adversely influenced by a variety of factors, 
including drought, very cold weather, diseases, insects, 
high winds, and hail. “Chese occur in such a variety of 
combinations that it is hard to find a direct connection 
between climatic variations and yields. Rainfall seems 
to have the greatest influence, but results obtained by 
using data from a single weather station ave not reliable 
because conditions at the station may not be typical of 
the county. 

The proportion of the total acreage in wheat and the 
proportion left fallow vary, each year, depending on 
rainfall. In 1949, a good year, only 25 percent as many 
acres were fallow as were in. wheat, but in 1954, a dry 
year, a larger acreage was fallow than was planted to 
wheat. 


Climate and sorghum production 


Experiments made at the field station in Dalhart, 
Tex., have shown that, on soils like those on which 
sorghum is grown in Cimarron County, yields are closely 
related to the amount of available moisture in the soil 
at planting time. During August, the critical month for 
sorghum, about 0.15 inch of water per day is needed to 
insure good yields. On the experimental plots at the 
field station, yields increased 2.18 bushels for each inch 
of July rainfall. 

At the Southern Great Plains Field Station at Wood- 
ward, Okla., yields of milo grain were found to be closely 
related to the rainfall, evaporation, and relative humid- 
ity during July and August. Milo needs 0.12 to 0.15 
inch of water per day to mature a good crop. Since the 
sandy soils on which this crop is commonly grown do 
not store much moisture, rainfall in July and August is 
especially important. The fact that, in 1 year out of 5, 
the total rainfall during these two months will probably 
be only 9.45 inches or less explains why yields of sorghum 
are erratic. 


Water Supply 


In parts of Cimarron County, there is an abundant 
supply of underground water at depths of 50 to 350 feet. 
In other places, where red beds ave relatively near the 
surface, there is scarcely enough water for domestic use. 
Many farmers depend on runoff water caught in tanks to 
water their livestock. 

Except for spring-fed Cold Springs Creek, the streams 
are generally erratic in flow and not dependable. In the 
river bottoms, however, enough shallow underground 
water for domestic use and limited irrigation is found. 
Springs furnish water iri some places, but they usually 
go dry in droughts. 

Farmers get most of their water for farm use from 
wells and stock tanks. Pumps are generally powered by 
windmills. Water for the towns of Boise Gin. Felt, and 
Keyes is also obtained from wells. All of the well water 
is suitable for drinking. 


Irrigation water is obtained from wells or from_stor- 
age tanks that catch floodwater from the Cimarron River. 
The pumping capacity of the wells varies from 200 to 
1,200 gallons per minute. Only locally is well water 
unfit for irrigation. 


Wildlife 


Some of the early settlers recall the days when Cimar- 
ron County had large herds of buffalo, antelope, and 
deer, and flocks of wild turkeys and prairie chickens. 
Now, there are mule deer in the Kenton area, small herds 
of antelope, and several flocks of wild turkeys and ring- 
necked pheasants. The long-billed curlew breeds here in 
considerable numbers. Waterfowl of many species are 
common in the vicinity of playa lakes and farm and 
ranch ponds during the spring and fall migration pe- 
riods. Cimarron Canney supports a larger population 
of blue (scaled) quail than any other county in the State. 
A few bobwhite quail are found, mostly along the river 
bottoms. 

The pinyon- and juniper-covered mesas near Kenton 
support a distinctive bird fauna characteristic of the 
Rocky Mountains and more westerly areas. It includes 
golden eagles, magpies, house finches, woodhouse’s jays, 
pinyon jays, green-tailed towhees, brown towhees, curved- 
billed thrashers, and many other western species that are 
not common in other parts of Oklahoma. ‘ 

Coyotes, bobcats, badgers, ‘spotted skunks, striped 
skunks, raccoons, porcupines, gray foxes, and kit foxes 
are found in varying numbers. Cottontail rabbits, jack- 
rabbits, and prairie dogs ave also fairly abundant.” A 
few sunfish, minnows, and catfish live in the small peren- 
nial streams. 

The large farms and ranches, the many: abandoned 
farmsteads, and the sparse human population are all 
favorable for wildlife. Farm ponds have improved: the 
distribution of watering sources. Increased irrigation is 
providing additional cover and food for pheasants and 
quail. Field borders and irrigation ditches make excel- 
lent travel lanes and nesting areas. Much of the sandy 
area along the Cimarron River is especially adapted to 
wildlife. It is State owned and eventually may be turned 
into a small State park or wildlife refuge. 

To improve the environment for wildlife, more food 
and cover ave needed, particularly for blue quail and 
pheasants, which now resort to hiding and nesting in 
old car bodies and abandoned farm implements. 

Studies of habitat requirements and management prac- 
tices are being conducted in the county by the Oklahoma 
Cooperative Wildlife Research Unit. The Oklahoma 
Game and Fish Department is assisting with a program 
of restoring and restocking wildlife habitats. 


Agriculture 


Ranching was the earliest type of agriculture in Cim- 
arron County. Possibly, cattle first moved in along the 
old Santa Fe Trail, which entered the county near Mex- 
homa and followed the Cimarron River out at the north- 
eastern corner. In 1885 the first settlers moved in and 
began to break out the bottom lands along the Cimarron 
River and its tributaries. They grew alfalfa, corn, and 
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feed crops, which were irrigated with water taken from 
the river. 

Actual filing for homesteads began in 1905 ‘and con- 
tinued until November 1907, the date Oklahoma became 
a State. Land was later acquired by settlers through 
two State land sales. The first was in September and 
October 1918, and the second was in May 1916. 

Settlers on uplands began to break out their claims in 
1906 and continued until 19138. They were required to 
cultivate 40 acres of each quarter section. Between 1906 
and 1918, many settlers became dissatisfied, sold their 
equity, and left Cimarron County. Little or no more 
land was cultivated until 1925, the year the Santa Fe 
Railroad built its line across Cimarron County, passing 
through Boise City. A few years later, when the tractor 
began to take the place of the horse and mule, farmers 
again put new land into use. The total acreage culti- 
vated at the end of the 1930’s was about the same as the 
acreage now in crops—approximately 440,000 acres. 


Crops 


The first crops grown on uplands were grain sorghums, 
broomcorn, corn, and pinto beans. The first wheat grown 
in Cimarron County was planted in 1909. The average 
yield in that year was 19 bushels per acre. The major 
crops now grown in the county are wheat and grain 
sorghums (table 3). Lesser acreages are in broomcorn, 
millet, sudangrass, alfalfa, and corn. 


TABLE 3.—Aereage of principal crops in stated years 


Crop 1929 1939 1949 1954 

Acres Acres Acres Acres 
Wheat (threshed)._-..---- .|175, 903 | 60, 467 |243, 353 | 92, 092 
Sorghum for grain -| 27,438 | 41, 188 | 88, 529 | 100, 159 
Sorghum for forage. .--.---| 12,901 | 17, 742 | 10. 968 19, 816 


Livestock 


Livestock production has been of great importance 
throughout the history of the county. It began about 
1865, when large numbers of sheep were run in the 
county. During the next 15 years, cattle ranchers dis- 
placed the sheep ranchers. Many of the cattle ranchers 
were, in turn, displaced by-homesteaders who began to 
take up land in the county in 1890. At present about 
650,000 acres in the county is used for range, compared 
to about 440,000 acres that is cultivated. 

Beef cattle are the most important class of livestock 

raised (table 4). The principal breed is Hereford. 
_ There are about 50 ranches and about 50 ranch-and- 
farm units that ave classed as livestock farms. The 
yanches are up to 40,000 acres in size. Most of them are 
stocked with grade Hevefords of good quality. The gen- 
eral practice is to sell the calves at weaning time. The 
cows are fed a protein supplement in the winter. Hay 
is not needed unless there is snow or unless the range 
is heavily grazed. On many of the livestock farms there 
ave herds of purebred beef cattle. Operators of these 
units often use steers to graze wheat in. the winter. 


Tapur 4.—Number of livestock on farms in stated years 


Livestock 1940 1950 1954 
Cattle and calves____-------- 114, 876 35, O77 39, 323 
Hogs and pigs-_- 21, 166 1, 855 1, 016 
Horses and mules 11, 263 902 524 
Sheep and lambs_ 32, 234 133 9, 111 
Chickens.__.-------------1--] 2 36,586 | 731,175 223, 422 


1 Over 3 months old, 
2 Over 4 months old. 
3 Over 6 months old. 


Ranchers who have kept the range moderately grazed 
over the years have not had to make large reductions in 
their breeding herds during droughts and have main- 
tained reasonably well their calf crop percentage and 
weights. In contrast, on heavily grazed ranges the calf 
crop has decreased and weaning weights have dropped 
substantially. Also, much supplemental feed is needed. 


Farm Tenure and Operation 


In 1954 there were 559 farms in Cimarron County. 
The average size, including farms and ranches, was 
1,962.8 acres; most units are more than 1,000 acres in 
size. 

There were 407 farms operated by owners and part 
owners and 149. farms operated by tenants, There were 
3 farms operated by managers. Of the tenants, 109 were 
share tenants, 19 were share-cash tenants, and 16 were 
cash tenants. 

Under the most common system of rental, the land- 
owner gets one-third of the wheat and one-fourth of the 
sorghum grain. The landlord furnishes the land, and 
the tenant furnishes the labor and farm equipment. 

Under a share-cropping lease, the landowner furnishes 
the land, the farm equipment, and one-half of the seed 
and gets in return one-half of the produce. The farmer 
does about, three-fourths of the work himself and hires 
other help, as needed, during the seeding and the har- 
vesting’ seasons. 

Normally, labor is plentiful at all times of the year. 
Laborers usually are paid by the hour. Foremen are 
usually-hired by the month and furnished with a modern 
house, fuel, a car or pickup, and gasoline. 


Soil Survey Methods and Definitions 


The scientist who makes a soil survey examines soils 
in the field and, according to his observations, maps the 
boundaries of each soil on an aerial photograph or other 
map. 

Frip Srupy.—The soil scientist bores or digs many 
holes to see what the soils are like. The holes are spaced 
irregularly, depending on the lay of the land. Usually 
they are not more than a quarter of a mile apart, and 
in many areas they are much closer together. In most 
soils each boring, hole, or pit reveals several layers, called 
horizons, which collectively are known as the soil profile. 
The profile is studied to see how the horizons differ from 
one another and to learn the things about the soil that 
influence its capacity to support, plants. 
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Color is usually related to the amount of organic mat- 
ter. The darker the surface soil, as a rule, the more 
organic matter it contains. Color is also a clue to the 
natural drainage conditions. A bright brown subsoil 
is evidence of good drainage and aeration. Streaks and 
spots of gray, yellow, and brown show that the soil has 
a high water table for much of the year and has poor 
drainage and aeration. A bluish-gray subsoil is charac- 
teristic of soils that ave waterlogged or covered by water 
most of the year. 

Teature, or the content of sand, silt, and clay, is deter- 
mined by the way the soil feels when rubbed between the 
fingers and by laboratory analysis. Texture determines 
how well the soil retains moisture, plant nutrients, and 
fertilizer, and whether it is easy or dliflicult to cultivate. 

Structure, which is the way the mdividual soil particles 
are arranged in aggregates and the amount of pore space 
between aggregates, gives clues to the ease or difficulty 
with which the soil is penetrated by plant roots and by 
moisture. Soil particles are not ordinarily evenly dis- 
tributed. Channels have been formed by roots and earth- 
worms, and cracks appear when the soils shrink and 
swell upon drying and wetting. Thus, the soils are a 
network of channels filled with air, roots, and water, 
bounded by the irregular surfaces of the soil particles. 

Consistence, or the tendency of the soil to crumble or 
to stick together, indicates whether it is easy or diflicult 
to keep the soil open and porous under cultivation. 

Other characteristics observed in the course of the field 
survey and considered in study of the soil include the 
following: The depth of the soil over bedrock or com- 
pact layers, the presence of gravel or stones in amounts 
that will interfere with cultivation, the steepness and 
pattern of slopes, the degree of erosion, the nature of the 
parent material from which the soil has developed, and 
the acidity or alkalinity of the soil as measured by chemi- 
cal_tests. 

Corretation.—On the basis of the characteristics ob- 
served by the soil scientist or determined by laboratory 
tests, soils are correlated by series, types, and phases. 

Soil series—Soils similar in kind, thickness, and ar- 
rangement of layers are normally designated as a soil 
series. In a given area, a soil series may be represented 
by only one soil. 

Soil type.—Within a series, there may be one or more 
soil types. The types are differentiated by the texture 
of the surface layer. 

Soil phase.—Soil types are divided into phases because 
of differences in slope, degree of erosion, or depth of 
soil over the substratum. ‘The phase (or the type, if it 
has not been subdivided) is the unit shown on the soil 
map. It is the unit that has the narrowest range of 
characteristics. Use and management suggestions, there- 
fore, can be more specific than for soil series or for yet 
broader groups that contain more variation. 

Miscellaneous land types—Certain types of land are 
not classified by soil types and series. They are called 
miscellaneous land types instead of soils and are identi- 
fied by descriptive names. The only Jand type in Cimar- 
ron County is. Rough stony land. 

Soil complee.—TIwo or more kinds of soil that are so 
closely associated geographically that it is impractical 
to show them separately on the soil map may be mapped 
as a single unit and called a complex. 


Soil Associations 


The five soil associations in Cimarron County are 
shown on a colored map in the back of this report. Each 
association is described in the following pages. Figures 
2 and 8 show. the positions of the soil associations on 
typical landscapes. 


ASSOCIATION 1 
Hardlands: Richfield-Portales 


The hardlands association occupies large areas on the 
plain north and east of Boise City, between the Cimarron 
and the North Canadian Rivers. There is a small area in 
the southwestern part of the county. This association 
comprises about 25 percent of the county. The underlying 
materials are the Ogallala formation and recent loess. 
The topography is smooth, except for local low humps 
an shallow basins. Farmers call the hardlands wheat 
soils. 

Richfield clay Joam and Richfield loam are the domi- 
nant soils in this association. Portales clay loam. occu- 
pies slight elevations on the plain and the gentle rims 
around playas or former lakebeds. Near drainageways 
and along the edges of the sandy plains association, there 
are inextensive areas of shallow Mansker soils, deeper 
Dalhart soils, and Richfield fine sandy loam. The soil 
in the old lakebeds is Randall clay. 

The soils and their relations Richfield clay loam has 
8 to 5 inches of dark-colored, granular surface soil, which 
grades to coarse granular silty clay loam or light clay. 
The subsoil becomes browner, lighter colored, and cal- 
careous at depths of 12 to 18 inches. The substratum is 
pale-brown, floury, highly calcareous, light silty clay 
loam. Richfield loam is similar, but it has.more sand 
in the surface soil and subsoil. While the Richfield soils 
are predominantly level, about a tenth of the acreage— 
the part that borders drainageways and playas—is very 
gently sloping and has some hazard of water erosion. 

Portales clay loam is also dark colored, but it has a less 
clayey subsoil than the Richfield soils. Its calcareous, 
dark-brown surface soil is 10 or 12 inches deep over pale- 
brown, calcareous clay loam, which grades to a nearly 
white lime layer at depths of 24 to 30 inches. The sub- 
stratum is pale brow to reddish-yellow clay loam. Most 
areas have nearly level, slightly convex slopes that drain 
well and have more runoff than the Richfield soils. Areas 
on low swells or on the borders of playas are gently 
sloping. In these places, caliche fragments are scattered 
on the surface, the soil is slightly lighter colored than 
in the nearly level areas, and the lime layer is nearer the 
surface. 

In some parts of the hardlands association, Mansker 
loam and Dalhart fine sandy loam are mixed together. 
Mansker loam is a shallow, limy soil. Dalhart fine sandy 
loam is deeper and more leached and has a subsoil of 
sandy clay loam. These soils absorb water faster but 
store less of it than Richfield and Portales soils. 

Randall clay is found in the bottoms of playas (inter- 
mittent lakes). The characteristics of this soil vary 
widely from place to place. The color is generally gray- 
ish. Most of the acreage is in weeds or grass. Some is 
cultivated when dry. 

Use of soils —About four-fifths of the hardlands asso- 
ciation is cultivated. The soils are mostly deep and well 
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supplied with plant nutrients. They produce as good 
yields of wheat as any soils in the county. Heavy farm 
machinery can be used. Grain sorghum is grown onl] 
on the sandiest soils in the association, and much of it is 
grown under irrigation. 

A rainfall of Jess than half an inch does not have 
much effect during the growing season, but, if there is 
a heavy rainfall, part of the water is lost, through runoff 
because the soils are slowly permeable. Continued culti- 
vation causes these soils to crust. In dry seasons, wind 
erosion is a hazard. 

Much of the range in this association is overgrazed. 
The vegetation is principally buffalograss and grama. 
These soils are likely to compact under heavy grazing. 

Most. of the drilled water wells in the county are in 
the soils of this association. 


ASSOCIATION 2 
Sandy plains: Dalhart-Vona 


The sandy plains association occupies a large area 
south and west of Boise City, on both sides of the North 
Canadian River, and two smaller areas near the Cimar- 
ron River in the northeastern part of the county. It 
comprises about 41 percent of the county. The soils in 
this association developed from Quaternary sand that was 
deposited by the rivers and later reworked by wind. The 
relief is gently undulating to hummocky, with low dunes 
here and there. 

Dalhart fine sandy loams occur on very slightly undu- 
lating terrain in this association, Dalhart loamy fine 
sinds on gently undulating or slight hummocky terrain, 
and Vona, Tivoli, and Otero loamy fine sands on hum- 
mocky to duny landscapes. The Dalhart, Vona, and 
Otero soils have retentive subsoils; the Tivoli has a 
coarse, open subsoil. A few small areas of Richfield fine 
sandy loam are found near the boundary between this 
association and the hardlands association. 

The soils and their relations —Dalhart fine sandy loam 
has 8 to 16 inches of dark-brown surface soil. The sub- 
soil is brownish, generally nonlimy sandy clay loam. 
The substratum is pale-brown, calcareous loam. In Dal- 
hart loamy fine sand, the depth to lime is greater and 
the subsoil is clayey enough to hold moisture. Otero 
loamy fine sand is limy to the surface. It has a lighter 
colored subsoil than Dalhart loamy fine sand and has 
a gray substratum. Vona loamy fine sand has 6 to 10 
inches of brown surface soil. The subsoil is yellowish- 
brown sandy loam but contains enough clay so that it 
retains a little moisture. The substratum is very sandy. 
There is no lime zone, and the soil is about nentral 
throughout. Tivoli loamy fine sand is nonlimy. The 
upper few inches are slightly darkened, and the subsoil 
does not retain moisture. A few active dunes ave in- 
cluded. Richfield fine sandy loam has a more clayey sub- 
soil than Dalhart fine sandy loam. 

Use of soils—-The Dalhart and Richfield soils in this 
association ave the most drought-resistant soils in Cimar- 
ron County. They are the soils most extensively used 
for growing summer crops. About 45 percent of the 
acreage is cultivated. Grain sorghums and broomcorn 
are the main crops. Wheat, millet, and sudangrass are 
also grown. Crop failures are infrequent, and production 
costs are low. Smooth areas are well suited to irrigation. 
The soils are fertile enough to produce good yields of 


dryland crops but may need some fertilizer if used for 
irrigated crops. Large or medium-sized farm equipment 
can be used. Wind erosion is the main hazard. 

The Vona, Tivoli, and Otero soils are too sandy and 
too irregular in topography to be good for crops. Some 
aveas once cultivated are now in grass or weeds. 

Although much of the range in this association is 
overgrazed, it still produces move forage than any other 
upland range in the county. On the fine sandy loams, 
the range plants are blue grama, buffalograss, some drop- 
seed, and some sand bluestem. On the Joamy fine sands, 
the cover is Jargely sand sagebrush, grama, and sand 
dropseed. Bluestem grows in lightly grazed spots. 


ASSOCIATION 3 
Breaks and shallow caliche soils: Mansher-Potter 


This association occupies separate areas in many parts 
of the county. It occurs near Beaver Creek in the east- 
central part of the county, along the North Canadian 
River in the southeastern part, next to Aqua Frio Creek 
in the southwestern part, and on the breaks above the 
Cimarron River in the northeastern and north-central 
parts. The association comprises 15 percent of the county. 
The soils developed from Ogallala loams and gravels 
overlain with Quaternary sand. The topography 1s roll- 
ing to broken or, next to the sandy bottom lands, undu- 
latmg to duny. Foot slopes below the general level of 
the hardlands (association 1) are also included. 

The Mansker-Potter complex and the Potter-Mansker 
loams are steep and stony. Mansker loam, Mansker fine 
sandy loam, and the Mansker-Dalhart Joams are on the 
foot slopes and the irregular plains. 

The soils and their relations—The Potter soils are 
very shallow, very limy soils that overlie caliche. They 
are no more than about 10 inches thick. The surface 
soil is clay loam or stony clay loam. It rests on the 
hardened, nearly white caliche. 

The Mansker soils are also limy. They have a surface 
soil of grayish-brown or brown loam or fine sandy loam 
that becomes paler in color at depths of 6 to 8 inches 
and grades to nearly white chalky silt loam at depths 
of 12 to 20 inches. They are less deep to the lime layer 
and more droughty than. the Portales soils of the hard- 
lands association. 

The Dalhart soils are deeper than the Potter and 
Mansker soils. They occur near the drainageways, where 
sediments blown from the sandy bottom lands of associ- 
ation 5 have collected. They are darker colored and less 
limy than the Mansker soils, with which they are inter- 
mixed, and have a retentive subsoil of sandy clay loam. 
Mansker fine sandy loam is found in transition zones 
between Dalhart and Mansker loams. 

Use of soils—About a third of the acreage of the more 
nearly level Mansker loams and Mansker-Dalhart Joams 
is used for wheat or maize (grain sorghum). Yields 
are generally low. Wind erosion is a constant hazard, 
and loss of water is serious on slopes of more than 1 
percent. 

Most of this association is used for range. Many of 
the smooth areas are overgrazed, but the steeper and less 
accessible areas have a better cover of grasses. The prin- 
cipal range plants are buffalograss, grama, and sand 
dropseed. The sandy soils produce the most forage. 
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ASSOCIATION 4 


Stony breaks on hard rock along the Cimarron River: 
Travessilla-Berthoud 


This association. is in the northwestern part of the 
county. It extends from the New Mexico border to a 
point north of Boise City. It consists of shallow soils 
and exposed sandstone and.shale bedrock of the Dakota 
and Morrison ‘fottmations. ‘The association comprises 17 
percent of the county. The topography is generally hilly, 
and there are many knobs, canyons, and mesas. Black 
Mesa, which is near Kenton, has a cap of basaltic lava. 
The deepest soils in this association are on the foot slopes 
below the knobs, ridges, and mesas. 

The stony breaks association is dominated by Rough 
stony land, which is mostly bare rocks, and by the fol- 
lowing shallow or very shallow soils: Travessilla stony 
loam, Carnero loam, Apache stony clay loam, and Ver- 
non clay loam. The soils on the foot slopes are Berthoud 
Joam and Berthoud fine sandy loam. 

The soils and their relations—Rough. stony land occu- 
pies, short steep escarpments on the sides of mesas and 
canyons and on the sandstone knobs that are common 
near Kenton. Generally the slopes are very steep, and 
there is little or no soil. 

Travessilla stony loam is light brown. The upper 
part of it contains many sandstone fragments. Weath- 
ered sandstone underlies this soil at depths of 8 to 18 
inches. 

The Carnero soil occupies smooth ridgetops and is sur- 
rounded by Travessilla stony loam. It has a brown, limy 
surface soi and a paler brown loam subsoil, which grades 
to brown sandstone at’ depths of 18 to 80 inches. 

Apache stony clay loam is on the gently sloping top 
of Black Mesa. It has a brown, limy surface layer that 
grades to pale-brown clay loam. Fractured basalt oc- 
curs at depths of 15 to 20 inches. 

Berthoud loam has formed in rather deep colluvium 
on foot slopes below areas of Rough stony land and 
Travessilla soils. It consists of brown, limy loam over 
brown clay loam. Berthoud fine sandy loam is similar 
but is sandier throughout. 

The Vernon soil has a surface layer of shallow, limy, 
brown clay loam over reddish-brown clay and clay loam. 
It overlies sandstones and red, clayey shales. It occurs 
on foot slopes and around the edges of canyons. Many 
of the areas are fairly smooth. 

Use of soils—This association is an area of large 
ranches. Most of the acreage is used for range. A little 
of the gently sloping Berthoud soil is used to grow feed 
crops. A few areas on the bottom lands are irrigated 
and planted to alfalfa. 

Grama and buffalograss are the principal range plants. 
On the stony soils there is some cane bluestem and silver 
bluestem. The range is in somewhat better condition in 
this sparsely settled area than in the associations that 
are mostly cropland. 


ASSOCIATION 5 


Bottom lands: Spur-Lincoln 


The bottem-lands association consists of areas of re- 
cent alluvium on the flood plains of streams. The broad- 
est areas are those ‘along the Cimarron River and its 
tributaries, in the northern part of the county. The 


strips along the North Canadian River merge with the 
hummocky Vona and Tivoli soils and ave so narrow that 
they cannot be shown on the soil association map. Nar- 
row bands of bottom-land soils also are found along 
Beaver Creek and along shallow drains in the hardlands. 
This association comprises less than 2 percent of the 
county. 

The association is dominated by the Spur soils, the 
Lincoln soils, and Sweetwater fine sandy loam. The 
Spur soils are along streams that drain the hardlands 
and the breaks, the Lincoln soils are along streams that 
drain the sandy plains, and the Sweetwater soil is along 
the Cimarron River. 

The soils and their relations —The Spur soils are limy, 
dark-brown loams and clay loams to a depth of 2 or 3 
feet. The clay loams are the more extensive and are on 
smoother topography. ‘There are smaller areas of loams 
and fine sandy Joams, many of which are on natural 
dikes close to stream channels. : 

The Lincoln soils are light-brown, limy, loose, strati- 
fied soils, mostly loamy sands but including some sandy 
loams and clay Joams. The topography is irregular. 
Many areas have a slightly wavy surface, with the 
coarsest materials at the crests of the waves. Some areas 
have been reworked by wind. 

The Sweetwater soil is gray to brown fine sandy loam 
and loam stratified with loam, clay loam, and loamy sand. 
Generally this soil is high in organic matter. It 1s limy 
and, in poorly drained spots, saline. In many places the 
water table is only 36 inches below the surface. 

Use of soils—About one-third of the Spur soils is 
cultivated, mostly to irrigated alfalfa, grain sorghums, 
and-corn. Many areas are narrow or of irregilar shape 
and are not well suited to cultivation. . 

The Lincoln and Sweetwater soils are used almost en- 
tirely for range. The Lincoln soils are too sandy to be 
suited to crops. The Sweetwater soil is often flooded 
long enough to interfere with cropping, but it is the most 
productive rangeland in the county. 


Descriptions of the Soils 


As farmers and ranchers, you are familiar in a gen- 
eral way with the many different kinds of soils on your 
farm. Experience has taught’ you many. things about 
your soils. You can point out the places that drain 
slowly, the fields that drift badly, the limy spots where 
crops may become yellow and stunted, the soils that have 
tight subsoils, and the slopes where runoff is great and 
soils dry out quickly. This report can help each land- 
owner to understand his soils better. It also suggests 
ways to manage the soils so as to reduce erosion, soil. 
crusting, and blowing-out of young crops. 

Brief. descriptions of the soils in Cimarron’ County 
appear on the following pages. Technical terms used in 
the descriptions are defined in the glossary. Table 5 
gives the approximate acreage and proportionate extent 
of each of the soils described. 

Apache stony clay loam (Aa).—This is a shallow, gently 
sloping soil that occurs on top of Black Mesa. It devel- 
oped from weathered olivine basalt, It has a grayish- 
brown, limy surface soil and a pale-brown, limy clay 
loam ‘subsoil. The subsoil grades to basaltic Java at 
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Taste 5.—Approzimate acreage and proportionate extent 


of sorts 
Soil Acres Percent 
Apache stony clay loam_...-.------------- 904 0.1 
Berthoud fine sandy | pereent, 
slopes__ e 6, 856 6 
Berthoud A s =, 6, 999 .6 
Berthoud loam, 3 to 5 percent slop: a 48, 898 4.2 
Carnero loam.---------------- ee 5, 853 5 
Dalhart fine sandy loam, 0 to 1 percent slopes. 81, 540 6.9 
Dalhart fine sandy loam, 1 to 3 percent slopes_ 50, 299 4.3 
Dalhart fine sandy loam, 0 to 3 percent 
slopes, eroded__------------------------ 21, 394 Ls 
Dalhart loamy fine sand, 0 to 3 percent slopes_; 132, 764 11.3 
Dalhart loamy fine sand, 0 to 3 percent 
slopes, eroded 7, 707 oe. 
Lincoln soils. -.-- 15, 622 1.3 
27, 774 24 
Mansker loam, 0 to 3 percent slope: a 33, 878 2.9 
Mansker loam, 3 to 5 pereent slopes_-_----- 46, 080 3.9 
Mansker-Dalhart loams, 1 to 3 percent slopes- 71, 234 6.1 
Mansker-Potter complex, 3 to 12 pereent 
slopes__ 36, 222 3.1 
Otero loam) 15, 951 14 
Portales clay loam, 0 peS_---~ 39, 824 3.4 
Portales clay loam, 1 to 2 pereent slopes___-- 28, 338 2.4 
Potter-Mansker loams, 1 to 3 percent slopes-- 12, 405 lt 
Randall clay 2 8, 891 3 
Richfield clay loam, 0 to 1 percent slopes__-.| 189, 345 16.1 
Richfield clay loam, 1 to 2 percent slopes__-_- 3, 927 13 
Richfield fine sandy loam, 0 to 1 percent 
4, 895 4 
Richfield loam, 0 to 1 percent slope 81, 089 6.9 
Rough stony land--- es 47, 500 4.0 
Spur soils...--.----- 3 19, 747 17 
Sweetwater fine sandy loan = 1, 349 a1 
‘Travessilla stony loam. ES 58, 935 5.0 
Vernon clay loam._.- a 2, 127 12 
Vona-Tivoli loamy fine sands 3 68, 991 5.9 
Water____- Petal a ashes 2 642 ei 
Total. 1, 172, 480 100. 0 


depths of 15 to 20 inches. There are stones throughout 
the profile. The slope range is 0 to 1 percent. 

This soil is used for and is suitable only for range. 
The range generally is in good to fair condition, The 
native cover consists of sicde-oats grama, blue grama, 
buffalograss, and other grasses. 

The main problems are maintaining the better grasses 
and keeping all grasses grazed uniformly. There is a 
moderate tendency for this soil to blow if the range is 
badly overgrazed. (Capability unit VIs-1; stony loam 
range site.) 

Berthoud fine sandy loam, 2 to 5 percent slopes (8a).— 
This soil is in the northwestern part of the county. It 
occurs on foot slopes in the stony breaks along the 
Cimarron River. Shallow sandstone soils lie just above 
it on the foot slopes. It is also associated with the 
Berthoud loams. 

This soil is deep and permeable. It has a brown sur- 
face layer underlain: by yellowish-brown, heavy fine 
sandy loam that is limy at a depth of about a foot. A 
still-deeper layer of light brownish-gray or light yellow- 
ish-brown, friable sandy clay loam contains lime and 
many sandstone fragments at depths of more than 30 
inches. 


This soil is best suited to range. It is fairly produc- 
tive, but-many areas are overgrazed. The native vegeta- 
tion consists of grama and some yucca. 

Wind erosion is a serious hazard on overgrazed range. 
Unless the soil is covered, runott from adjacent higher 
areas makes water erosion a problem. (Capability unit 
ViIe~1; sandy plains range site.) 

Berthoud loam,,0 to 3 percent slopes (8b).—This soil 
occurs at the base of long foot slopes, below areas of shal- 
low sandstone soils. It is located along the Cimarron 
River in the northwestern part of Cimarron County. 

This is a deep, permeable soil. It has an 8- to 10-inch 
surface layer of dark grayish-brown granular loam. The 
subsoil is limy, light brownish-gray, granular clay loam 
and reaches a depth of 3 or 4 feet. Fragments of sand- 
stone occur in places. 

Most of this soil is in range, to which it is well suited. 
Some of the gently sloping areas are cropped successfully 
to wheat, alfalfa, and grain sorghums. 

Much water is lost by runoff on the long slopes. Diver- 
sion ditches may be needed to protect fields used for 
crops. There is a moderate hazard of wind erosion on 
overgrazed or cultivated areas. Cultivated areas may 
also be damaged by water erosion. (Capability unit 
TVe-1; hardland range site.) 

Berthoud loam, 3 to 5 percent slopes (Bc)—This is a 
deep, permeable soil that occurs near Berthoud loam, 0 to 
3 percent slopes, in the northwestern part of the county. 

The dark grayish-brown, granular surface soil is 6 to 
8 inches deep. Tt grades to Aight brownish-gray, granu- 
lar, very limy clay-loam, which extends to a depth of 
several feet. Fragments of sandstone occur in places. 

Most of this soil is in range consisting of side-oats 
grama, blue grama, and buffalograss. A. few’ very small 
areas are cropped to wheat and niaize (grain sorghum). 

Much water is lost through runoff on these slopes. 
good cover of grasses helps to reduce this loss. Diver- 
sions are needed above any area used for crops. Severe 
wind and water erosion are likely ori unprotected crop- 
land and overgrazed range. The most serious problem 
is to keep the range evenly grazed. (Capability unit 
Vie-1; hardland range site.) 

Carnero loam (Co).—This soil occurs in the stony hard- 
rock breaks along the Cimarron River in the northwest- 
ern part of the county. It is on the tops of ridges and 
mesas, above the shallow Travessilla soil. It has convex 
slopes of 1 or 2 percent. 

The surface layer is brown and is about 8 inches thick. 
It is underlain by light yellowish-brown, granular clay 
loam, which is limy at a depth of 16 inches and below 
and contains numerous sandstone fragments and lime 
concretions. Light-brown, hard, limy sandstone gener- 
ally occurs at a depth of about 30 inches. 

This soil is not well suited to crops. Most of it is used 
for range, which is productive if well managed. Side- 
oats grama and blue grama are the most common grasses. 
Some bluestem grows in lightly grazed places. 

There is a moderate hazard of wind or water erosion 
if the range is overgrazed. Keeping the grasses uni- 
formly grazed is a problem. (Capability unit VIe~1; 
hardland range site.) 

Dalhart fine sandy loam, 0 to I percent slopes (Da).— 
This soil occurs in the sandy plains in the southern and 
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Figure 4—Thick, tall sorghum stubble protects Daihart fine sandy 
loam, 0 to 1 percent slopes, from damage by wind erosion. 


northeastern parts of the county, usually near Dalhart 
loamy fine sands. 

This is a deep, permeable soil that has a good capacity 
to store moisture. It is brown at the surface bat 1s 
usually darker colored below plow depth. The subsoil 
of dark-brown, granular sandy clay loam or light sandy 
clay loam begins at a depth of 8 to 10 inches. it is limy 
at depths of 15 to 20 inches and below. The substratum 
is pale-brown, very limy sandy clay loam. It contains 
some concretions of calcium carbonate. A buried soil 
that is dark colored and loamy is found in many places 
at depths of 30 inches or more. 

Nearly half of this soil is in crops, mainly grain 
sorghums and broomcorn. Yields are good, and crop 
failures are uncommon, Some of the cropland is irri- 
gated. Yields are materially increased by irrigation. 

The range is mostly grama, but some Tlusctant grows 
in lightly grazed areas. Buffalograss and yucca invade 
when. the range is overgrazed. ' 

Careful management is needed to protect this soil from 
damage by wind erosion (figs. 4 and 5). The wind has 
already winnowed the fine particles from the surface 
soil.. This has not permanently impaired the value of the 
soil, but it does make the soil blow more easily. (Capa- 
bility unit I[Ie-1; sandy plains range site.) 

Dalhart fine sandy loam, 1 to 3 percent slopes (Db).— 
This soil occurs in gently undulating areas on the sandy 
plains. Most of it has slopes of 1 or 2 percent; only 
about 15 percent of the acreage has slopes of 3 percent. 

The surface layer of this soil is slightly lighter colored 
than that of Dalhart fine sandy loam, 0 to 1 percent 
slopes. It is also coarser textured, because more of the 
fine particles have been removed by the wind. 

Nearly half of this soil is in crops, mainly grain sor- 
ghums and broomcorn. Yields of summer crops are 
usually good. Some of the cropland is irrigated by 
sprinkler systems. The border method of irrigating is 
usually not practical because it would require extensive 
leveling. 

The native range is mostly in grama. Some bluestem 
grows in lightly grazed areas, and some ‘buffalograss 
and_yucca grow in the more heavily grazed places. 

Water erosion can occur on the steepest areas of this 
soil, but since there are no long slopes, it does not do 
serious damage. Terracing is not practical. Wind ero- 
sion is by far the most serious hazard. Caréful soil 


management is needed to keep the soil from blowing. 
(Capability unit IIIe-1; sandy plains range site.) 

Dalhart fine sandy loam, 0 to 3 percent slopes, 
eroded (Dc).—The surface of this soil is humpy. It is 
scarred with’ blowouts and has low dunes where the 
blown-out. soil material has collected. In many places 
the surfade soil is almost as coarse as a loamy fine sand 
either because of winnowing or because of deposition of 
material blown from areas of Dalhart loamy fine sands. 

Range ‘is the best long-term use for most of this soil. 
It is hard to get a good stand of row crops on the blown- 
out areas, and drifting soil may harm young seedlings. 
Nevertheless, about two-thirds of the acreage is still used. 
for grain sorghums and broomcorn. Yields are gener- . 
ally lower than on the uneroded Dalhart soils. Crop 
residues should be left on the surface, to protect the soil 
and to help the native grasses to become reestablished. 
Most idle areas are weedy, but some of the blowouts and 
higher dunes are bare. (Capability unit [Ve-2; sandy 
plains range site.) 

Dalhart loamy fine sand, 0 to 3 percent slopes (Dd) — 
This soil occupies very gently undulating to billowy parts 
of the sandy plains in the southern and northeastern 
parts of Cimarron County. It is associated with Dalhart 
fine sandy loams and Vona loamy fine sand. 

This is a deep, rapidly permeable soil that has a mod- 
erate capacity for storing water. The brown to light- 
brown surface soil is 12 to 15 inches deep. It overlies 
brown sandy clay loam or light sandy clay loam, which 
grades to pale-brown, limy sandy clay loam at depths 
of 24 to 30 inches. The subsoil is pale-brown, very limy 
loam or sandy clay loam. In many places, a buried sotl 
that is darker colored and more loamy underlies this 
soil at depths of 30 inches or. more. 

About half of this soil is in crops, chiefly grain sor- 
ghums. Broomcorn and feed crops are grown also. 
Yields of sorghum are variable, but complete crop fail- 
ures are’ uncommon, 

This is one of the most productive range soils on the 
uplands. Sand dropseed, side-oats grama, and blue 
grama are the principal range grasses. Some bluestem 
grows in lightly grazed places. Grazing should be care- 
fully regulated. Sand s&gebrush invades overgrazed 
range and crowds out the grasses. 


wind can lift the surface soil and cause it to drift. 
Dalhart fine sandy loam, 0 to 1 percent slopes. 
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Figure 6—Dalhart loamy fine sand,,0 to 3 percent slopes, listed 
across the direction of prevailing winds to prevent excessive wind 


damage. Note Russian-thistle blown into fence row. 

Very careful soil management is needed to protect. 
cultivated areas from wind erosion, Thus far, no per- 
manent damage has been’ done. Listing (fig. 6) is a 
common method of checking wind erosion. (Capability 
uit [Ve-2; deep sand range site.) 

Dalhart loamy fine sand, 0 to 3 percent slopes, 
eroded (De).—The surface of this soil is scarred with blow- 
outs and has low dunes where blown-out soil material 
has accumulated. The sandy clay loam subsoil is ex- 
posed in blowouts. Figure 7 shows how erosion begins 
on unprotected soil. 

About 10 percent of this soil is still cropped; the rest 
is idle or is in weedy pasture. In its present condition 
and under usual management, this soil returns very little 
to its owner. It makes a poor seedbed, and young crops 
are often blown out or damaged by drifting sand. The 
best long-term use for most of this soil is native grass. 
(Capability unit VIe-2; deep sand range site.) 

Lincoln soils (La) —These are sandy soils that occur most 
extensively on the flood plains of the North Canadian 
River (locally called the Beaver five) and the Cimar- 
ron River. ‘They are occasionally flooded. ‘The surface 
is somewhat humpy and irregular. 

The surface soil is brown, and the subsoil is pale 
brown and stratified. The texture of the surface soil 
is variable. Loamy fine sand predominates, but there is 
some fine sand and some fine sandy loam. In some low 
places the texture is clay loam or clay to depths of 10 
or 15 inches. Sand and other material deposited during 
floods modify the surface soil from time to time. The 
subsoil is uniformly coarse textured. The profile is limy 
throughout. 

These soils produce large quantities of forage consist- 
ing mostly of sand bluestem, switchgrass, alkali sacaton, 
sand dropseed, and hairy grama. They are good sites 
for wintering cattle; consequently, the range is heavily 
grazed. Very little, if any, of the acreage is used for 
crops. Some cottonwoods and willows grow on these 
soils. (Capability unit VIe-2; sandy bottom-land range 
site.) 

Mansker fine sandy loam, 2 to 5 percent slopes (Ma).— 
This soil occurs mostly in the northern part of the 


county, on foot slopes below the margin of the High 
Plains. It is associated with Dalhart, Potter, and Traves- 
silla soils. The dominant slope is about 3 percent. 

The limy surface soil is grayish brown to brown. It 
overlies pale-brown clay loam or sandy clay loam, which 
grades to very:chalky or limy material at depths of 15 
to 20 inches. In places, hardened caliche occurs below 
depths of 24 to 30 inches. 

This soil is droughty, although it absorbs more water 
than Mansker loam, 3 to 5 percent slopes. It has a sandy, 
irregular surface. It is not suitable for crops but 1s 
good for range. Blue grama ‘and side-oats grama are 
the principal range grasses. There is some bluestem. 
Yucea and sand sagebrush have invaded here and there. 
Grazing should be regulated so that % mulch remains to 
keep the soil absorptive and to prevent wind and water 
peda (Capability unit VIe-1; sandy plains range 
site. 

Mansker loam, 0 to 3 percent slopes (Mb).—This soil 
occurs in the vicinity of Boise City, in the breaks along 
Beaver Creek and the Cimarron River, and southwest 
of Felt in the extreme southwestern part of the county. 
It occupies low rises in the plains and also the margins 
of depressions in the plains. Associated with it are 
Potter stony clay loam and Dalhart fine sandy loam. 
Small areas of Portales clay loam are included. 

The surface soil is grayish-brown loam and is 6 to 8 
inches deep. ‘The subsoil is pale-brown clay loam. It is 
underlain at depths of 12 to 20 inches by hardened lime 
caliche or by chalky, silty material. Fragments of 
caliche, some brought up by burrowing animals and 
some exposed by wind erosion, ave found on the surface 
in spots. Although this soil is permeable, it has a low 
water-holding capacity because of the hard limy layer 
in the subsoil. 

About 40 percent is used for crops, mainly wheat and 
grain sorghums, but yields are poor. The native range 
grasses are blue grama, side-oats grama, and buffalo- 
grass. In dry years the range is not productive. . Enough 
cover should be left on. the soil between grazing seasons 
to prevent runoff. (Capability unit TVe-1; hardland 
range site.) ‘ 

ansker loam, 3 to 5 percent slopes (Mc).—This soil 
occurs mostly in the northern part of the county, on 


c . * Oat ea 
Figure 7—Not enough stubble remains to protect this field of 


Dalhart loamy fine sand, 0 to 3 percent slopes, eroded. Drifting 
sands can be seen in the middle of the picture. 
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slopes below the margin of the plains. In many places, 
10 percent or more of the mapping unit is Potter loam. 
Little or no Portales clay loam is included. 

The surface soil is not so thick as that of Mansker 
loam, 0 to 8 percent slopes. The depth to the lime zone 
is more erratic and generally less than in Mansker loam, 
0 to'8 percent slopes. Runoft is excessive. The subsoil 
does not store much moisture; consequently, this soil is 
droughty in summer. 

Little or none of this soil is cultivated. Most of it is 
used for native range. Blue grama, side-oats grama, and 
buffalograss are the main grasses. Production of forage 
is low in most years. Part of every crop should be left 
on the soil to hold water and prevent erosion. (Capabil- 
ity. unit VIe-1; hardland range site.) 

Mansker-Dalhart loams, 1 to 3 percent slopes (Mc).— 
This complex occurs on the plain east of Boise City and 
along the border between the hardlands and the sandy 
plains in the-southern part of the county. The areas 
vary in size from 15 to 200 acres; the average size is 30 
acres. Mansker loam is déminant. Dalhart loam com- 
prises less than 40 percent of most areas. The complex 
is associated with Richfield loams and-with separate units 
of Dalhart and Mansker soils. 

The Mansker soil has grayish-brown surface soil, pale- 
brown loam at 6 to 8 inches, and a lime layer at 12 to 20 
inches. “It is very limy throughout and has light-colored 
spots and caliche pebbles on the surface in some places. 
The Dalhart soil is dark-brown loam or fine sandy loam 
and has a nonlimy sandy clay loam subsoil that grades 
to limy material at 15 to 20 inches. Because of the 
whitish spots, the Mansker soil appears lighter colored 
than the Dalhart. The dominant slope is about 2 per- 
cent, but about 15 percent of this complex occurs on 
slopes of 4 percent. The Mansker soil has more runoff 
than the Dalhart, and is droughtier. 

The two soils are used and managed together. Crops 
occupy about 60 percent of the acreage. Wheat is the 
main crop; sorghum is second. Yields are only fair but 
better than on Mansker loam, 0 to 3 percent slopes. 

The native grasses are mostly blue grama, side-oats 
grama, and buffalograss. Some bluestem grows on lightly 
grazed areas of Dalhart loam. 

Preventing wind erosion is the main problem. Grazing 
should be regulated to maintain a good mulch cover. 
There is some hazard of water erosion, (Capability 
unit TVe-1; hardland range site.) 

Mansker-Potter complex; 3 to 12 percent slopes 
(Me).—This complex of limy soils is about 65 percent shal- 
low Mansker soil and 85° percent very shallow Potter 
soil. It occurs in the caliche breaks along narrow valleys 
and along the upper rims of breaks from the high plains 
to the stream valleys. 

The Potter soil in this complex is grayish-brown loam 
or clay loam that is shallow over hardened caliche. In 
places, the caliche outcrops in rims around the upper 
slopes. In many places the surface is stony. The Man- 
sker soil has a grayish-brown loam surface soil, a paler 
clay loam subsoil, and a lime zone at 12 to 25 inches. 
The Potter soil usually has slopes of 6 to 12 percent; the 
Mansker soil has slopes of 3 to 6 percent. 

These soils are too steep and shallow to crop.. They 
are used for range. The forage is mostly grama and 
buffalograss. A part of each year’s growth should be 


left to form a mulch. This helps the soils absorb water 
and prevents damage by water and wind erosion. (Capa- 
bility unit VIe-1; shallow range site.) 

Otero loamy fine sand (Oa).—This soil occurs along the 
edge of the sandy plains, near the caliche breaks. Like 
the Vona and Dalhart soils, it has a hummocky surface. 
The slope range is 2 to 5 percent. 

This soil has 6 to 12 inches of light brownish-gray or 
brown limy surface soi]. The subsoil is pale-brown, very 
limy sandy clay loam that retains water. At depths of 
14: to 20 inches, the subsoil grades to a somewhat sandy 
lime layer. The substratum is hardened caliche in some 
places and limy clay loam in others. 

All of this soil is in native range. Grama and sand 
dropseed are the principal range plants. Some tall 
grasses grow in lightly grazed places. Sand sagebrush 
and yucca have invaded parts of the range and !may 
compete seriously with the grasses. Wind erosion is a 
serious problem if the surface is exposed as a result of 
es is (Capability unit VIe-2; deep sand range 
site, 

Portales clay loam, 0 to 1 percent slopes (Pa)—This 
is a deep, fertile soil that is extensive in the hardlands 
of the High Plains. It commonly. occurs next to Rich- 
field soils or between Richfield and Mansker'soils. It is 
shallower than the Richfield soils and has less clay in 
the subsoil. It is deeper than the Mansker soils and has 
a more retentive subsoil. Normally it is calcareous to, 
or nearly to, the surface. Although nearly level, it has 
enough slope so that it drains well after rains. 

This soil has 10 to 14 inches of calcareous, grayish- 
brown clay loam underlain by pale-brown heavy clay 
loam. Beginning at depths of 18 to 30 inches is a chalky 
or floury lime zone that contains a large amount of free 
calcium carbonate and some concretions of lime. It is 
underlain by pale-brown clay loam that contains lime 
but not so much as the layers above. In places this layer: 
is reddish yellow. 

About 90 percent of this soil is cultivated. Wheat is 
the main dryland crop, but some grain sorghum is grown. 
Under irrigation, alfalfa does well. 

A few areas are still in native range, most_of which 
is near buildings and consequently is grazed heavily. 
The-common grasses are grama and buffalograss. 

This soil will blow if worked very fine or if over- 
grazed. Overgrazing may also cause the soil to become 
compact and to lose moisture by runoff. Generally, run- 
off is not a problem, since the soil is level or nearly so. 
(Capability unit ITTc-1; hardland range site.) 

Portales clay loam, 1 to 2 percent slopes (Pb).—This 
is a deep and fertile soil that occurs along shallow drain- 
ageways and on rims of depressions in the hardlands. 
Tt usually lies next to Portales clay loam, 0 to 1 percent 
slopes, or one of the Richfield soils, or between Portales 
or Richfield soils and Mansker soils. It has a profile 
like that of Portales clay loam, 0 to 1 percent slopes, 
but is shallower over the lime zone.and has slightly less 
capacity to store water. : 

About 60 percent of this soil is cultivated; the rest is 
in range. Wheat is the main crop, but considerable 
grain sorghum is raised. Yields are fair but not so good 
as on the more nearly level Portales soil. Drought often 
harms the summer crops: 
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Figure 8.—Drilling wheat with large equipment on Richfield clay 
loam. This sight is common early in fall on the High Plains. 


The range acreage of this soil is managed in conjunc- 
tion with included soils. Grama and buffalograss are 
the main grasses. Production varies from season to sea- 
son, depending on the moisture supply. _. 

Erésion is in evidence in many small areas. Light- 
colored spots on the surface show where the subsoil is 
reached in plowing. The eroded areas are too small to 
be mapped separately. A mulch or stubble should be 
kept on both cultivated areas and range, to prevent fur- 
ther erosion and to help keep the soil from compacting 
and ‘losing valuable moisture through runoff. (Capabil- 
ity unit IVe-1; hardland range site.) 

Potter-Mansker loams, 1 to 3 percent slopes (Pc).— 
These are shallow or very shallow limy soils that ave on 
the margins of the High Plains, just above the caliche 
breaks. The complex is about 80 percent Potter soil’and 
about 20 percent Mansker soil. 

Hardened caliche is at or near the surface in some 
areas, and a chalky lime layer is within 18 inches of the 
surface in other places. The depth to the caliche varies 
within short distances. The slope range is generally 
1 to 8 percent, but the surface is distinctly convex and 
in places the gradient is 4 or 5 percent. The Potter soil] 
is the more strongly sloping. 

The Potter soil is grayish-brown loam or clay loam 
underlain at depths of less than 10 inches by hardened 
or partly hardened caliche. The surface is stony in 
places. Mansker loam is grayish brown. It has a pale- 
brown subsoil and a layer of chalky lime or hardened 
caliche at depths of 12 to 25 inches. 

Except for a few areas adjacent to Portales and Rich- 
field soils, these soils are too sloping, droughty, and 
shallow to be used for crops. Most of the acreage is in 
range consisting of blue grama, side-oats grama, and 
buffalograss. Production is usually low because these 
soils do not store enough moisture to supply the plants 
through summer droughts. 

Much water is lost through runoff, and the hazard of 
both water and wind erosion is great. A good mulch of 
plant remains helps to keep the soils absorptive and to 
prevent erosion. More water is lost by runoff and evapo- 
ration on overgrazed range than on well-managed range. 
(Capability unit VIs-1; shallow range site.) 

Randall clay (Ra).—This soil occurs on the bottoms of 


wet-weather lakes that occupy natural depressions on 
the High Plains. These depressions have no natural out- 
lets and dry out only by evaporation. Some of them 
receive drainage water from areas several square miles 
in size. Except during cycles of wet weather, they dry 
out in summer. Some have been used as sources of 
irrigation water. 

This soil is dark gray. It is somewhat mottled below 
a depth of 18 inches and becomes browner at depths of 
3 to 4 feet. The structure is coarse granular to blocky. 
Permeability is very slow throughout the profile. The 
reaction is neutral to calcareous. - The characteristics 
vary widely because several different kinds of material 
are washed into these depressions. 

A few small areas of this soil are cultivated to wheat, 
but about 95 percent is wasteland or pasture. Grama 
and western wheatgrass grow on the bottoms of the de- 
pressions during cycles of dry weather. These grasses 
do well if not overgrazed. Many of the areas are not 
fenced and consequently cannot be used for grazing 
except when cattle are grazing -the stubble in the sur- 
rounding wheatfields. (Capability unit Vw-1; hardland 
range site.) 

Richfield clay loam, 0 to 1 percent slopes (Rb) —This 
is: the most extensive level hardland soil on the High 
Plains. It is deep and fertile and has a clayey, retentive 
subsoil. It takes in water fairly well and loses little 
water through runoff. Wind erosion is the main hazard. 
During periods of drought, growing plants may be 
slightly damaged by soil shifting. 

The surface soil is dark grayish-brown, light clay 
loam, 8 to 5 inches deep. The subsoil is dark grayish- 
brown, coarse granular to weak blocky, heavy silty clay 
loam or clay, which becomes lighter colored and slightly 
calcareous below a depth of about 14 inches. At depths 
of 20 to 24 inches there is usually a pale-brown to yel- 
lowish-brown lime zone containing soft lime concretions 
and pockets of chalky lime. .The substrata are pale- 
brown to yellowish-red heavy silt loams or silty. clay 
loams. In many places-buried soils, much like the pres- 
ent surface soil,.occur at depths of 80 inches or more. 

Most of this soil is cultivated. The fields are generally 
very large. Wheat is the main crop (fig. 8). Grain 
sorghums are often planted if the wheat crop blows out 
or, is damaged by drought. Yields of dryland sorghum 
are undependable ‘and are generally low, since this is a 
poor soil for summer crops. With irrigation, yields of 
grain sorghums may be very good. 

Only a few areas, mostly small. pastures near farms, 
are in native range. The range vegetation consists of 
grama and buffalograss. Trampling by cattle impairs 
the ability of this soil to absorb water. Because most 
of the pastures are overgrazed, little mulch is left to, 
protect the soil from wind erosion. Silt washed from 
eroding fields nearby may damage the edges of the pas- 
tures. (Capability unit I1Tc-1; hardland range site.) 

Richfield clay loam, 1 to 2 percent slopes (Rc).—This 
soil occurs along the shoulders of shallow drainageways 
and-around the rims of depressions in the High Plains. 
Many areas are almost ‘surrounded by Richfield clay 
loam, 0 to 1 percent slopes, or by Portales clay loam. 
Some areas slope down to and surround small areas of 
Randall clay. The slopes are weakly convex, and the 
dominant gradient is slightly greater than 1 percent. 
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Only a small acreage has slopes of as much as 2 percent. 
The surface layer is thinner than that of Richfield clay 
loam, 0 to 1 percent slopes, and plowing may tum up 
some of the subsoil. 

Most of this soil is cultivated. Wheat is the main 
crop; sorghum is second. Yields ave lower than on Rich- 
field. clay loam, 0 to 1 percent slopes, because this soil 
is more droughty. 

As native range, this soil is generally part of areas 
that include the associated soils. Grama and buffalo- 
grass are the common range plants. Many of the stands 
are. poor because drought and overgrazing have thinned 
and weakened the grasses. 

This soil has more runoff and is more likely to be 
damaged by. water erosion than Richfield clay loam, 0 to 
1 percent slopes. Unless crops or residues are kept on 
the surface, wind erosion is a serious hazard. The sur- 
face should be kept ‘cloddy between crops or in seasons 
when the soil is left fallow. (Capability unit IITe-1; 
hardland range site.) 

Richfield fine sandy loam, 0 to 1 percent slopes (Rd).— 
This soil occurs in areas between hardlands and sandy 
plains. Tt has a sandy surface soil over a subsoil like 
that of the Richfield clay loams. The sandy material 
was blown from nearby sandy soils, such as Dathart. 
The slopes are slightly convex and have a gradient of 
between 14 and 1 percent. 

The uppermost 5 to 10 inches of this soil is brownish, 
weak-structured fine sandy loam. ‘This rests on dark- 
brown heavy clay loam, which grades, at depths of 12 
to 18 inches, to lighter colored, normally calcareous clay 
loam. Below a depth of about 24 inches, there is a light- 
brown or yellowish-brown. limy zone that contains pock- 
ets and concretions of calcium carbonate. The substratum 
out of clay loam stratified in places with sandy ma- 
terial. 

Most of this soil is used for sorghum and wheat. 
Yields are about'the same as on the Dalhart fine sandy 
loams. 

The areas that are in range are generally part of 
larger areas that include Dalhart and other soils. Grama 
and buffalograss are the common range plants. Some 
western wheatgrass and bluestem grow in lightly grazed 
areas. 

Wind erosion is the principal hazard. Enough residue 
should be left each year to mulch the soil and protect 
it from wind erosion. (Capability unit I[Te-1; sandy 
plains range site.) 

Richfield loam, 0 to 1 percent slopes (Re)—This is.a 
hardland soil that occurs on level parts of the High 
Plains. Its parent material was sandier than that of 
the Richfield clay loams. It is a deep, fertile soil that 
has a retentive sandy clay subsoil. It absorbs and stores 
water fairly well and loses little water through runoff. 
The slopes are generally between 14 and 1 percent. 

This soil has 8 to 5 inches of brown loam over dark- 
brown sandy clay that becomes lighter colored and 
slightly calcareous below depths of 12 to 15 inches. Be- 
ginning at depths of 24 to 30 inches, there is generally 
a layer that contains chalky masses and concretions of 
lime. ‘The lower layers are yellowish-brown to_pale- 
brown loam or clay loam. In many places buried soils 
similar to the Richfield clay loams occur at depths of 
80 to 40 inches. 


Most of this soil is cultivated. Wheat is the main 
crop. However, more sorghum is grown on. this soil 
than on the Richfield clay loams, and the yields are bet 
ter_and more consistent. 

Only small areas of this soil are used for range, and 
most of these are used in conjunction with other Rich- 
field soils. Grama and buffalograss are the common 
range plants. The stands are somewhat better than those 
on the Richfield clay loams because this soil is less 
crouenty- (Capability unit TTIce-1; hardland range 
site. 

Rough stony land (Rf)—Most of this land type consists 
of rock ridges and sandstone escarpments along the 
breaks in the northwestern part of Cimarron County. 
The areas are commonly steep and stony. There is little 
true soil. The slopes range from about 10 percent to 
nearly vertical. Travessilla and Berthoud soils occur in 
pockets and in narrow valleys between sandstone knobs. 

All of this land type is in native range. The cover 
of grama, vine-mesquite, and bluestem varies in thick 
ness and in usability. Since many steep slopes are prac- 
tically inaccessible to cattle, it is hard to keep the range 
evenly grazed. Overgrazing “should be prevented, be- 
cause wind and water erosion are likely if the surface 
is exposed. A surface mulch will help keep these areas 
absorptive. 

Figure 9 shows an area of Rough stony land viewed 
from the bed of the Cimarron River in the northwestern 
part of the county. - Below the sandstone ledges are steep, 
rocky foot slopes of Travessilla soils. The exposed 
streambank is composed of Spur soils. (Capability unit 
VIIs-1; breaks range site.) 

Spur soils (Sa).—These soils occur mostly on the flood 
plains along the Cimarron River and its tributaries. 
They are dark-colored loamy soils that vary somewhat 
in surface texture. Clay loam is-the dominant texture, 
but areas of loam and sandy loam also occur. The 
sandier soils are next to the streams; the finer textured 
soils are toward the uplands. 

The clay loam has 8 to 10 inches of dark grayish- 
brown, granular surface soil over a layer of brownish 
heavy clay loam. The second layer is slightly stratified 
with Joam or silty clay loam but is fairly uniform to 
depths of 5 or 6 feet. The entire profile is calcareous, 
a mee is no definite zone in which lime has accumu- 
ated. 

These soils are only occasionally flooded and are well 
suited to crops. Many areas are long and narrow and 
are consequently not suitable for the extensive wheat 
farming common on the High Plains. Nevertheless, 
about a third of the acreage is cultivated. Yields are 
good under dryland management, and irrigated areas 
will produce bumper yields of many kinds of crops. 

The principal range grasses: are western wheatgrass, 
grama, switchgrass, and buffalograss. If the range is 
heavily grazed, blue grama and buffalograss increase and 
silver bluestem and sand dropseed appear. The stands 
are better than those on the level uplands because the 
moisture supply is better. A few cottonwoods and wil- 
lows grow in moist, sandy spots near the stream channels. 
(Capability unit IIIc-1; loamy bottom-land range site.) 

Sweetwater fine sandy loam (Sb).—This is a moder- 
ately sandy soil that occurs in level or depressed spots 
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Figure 9—Rough stony land on sandstone ledges, Travessilla stony loam on foot slopes, and Spur soils on bottom lands along the 
Cimmaron River. 


on the bottom lands: of the Cimarron River. It is asso- 
ciated with the Lincoln soils. 

The surface layer is dark-brown fine sandy loam, 2 
feet thick or more. In places this layer is stratified with 
clay loam, and in places it is covered with a light-colored 
overwash of sandier material. The substratum is pale- 
brown loamy sand, stratified with brown sandy loam and 
loam, It is somewhat mottled in places. The water 
table is generally not more than 50 or 60 inches below 
the surface, and it may be only 36 inches below the sur- 
face when runoff from the “iplonid is high. Drainage is 
slow. Some areas have saline spots. 

Because it occurs in small bodies and has slow drain- 
age, this soil is not cultivated. It furnishes excellent 
native range, however. Yields of forage are better than 
on any other soil in Cimarron County. Switchgrass, 
sand bluestem, praivie cordgrass, grama, inland salt- 
grass, and alkali sacaton are the principal range plants. 
If the range is heavily grazed, the tall grasses decrease 
and the saltgrass and sacaton increase. Some native hay 
is cut. (Capability. unit Vw-1; subirrigated lowland 
range site.) 

Travessilla stony loam (Ta).—This is a very shallow 
soil that occurs on the stony breaks along the Cimarron 
River. It is on slopes below areas of Rough stony land. 
Many areas slope down to nonstony, gentle foot slopes 
of Berthoud soil. Carnero loam may occur on the tops 
of low ridges within areas of this soil. ; 

The light-brown, granular‘surface layer overlies pale- 
brown, very limy loam that grades to weathered sand- 


stone at depths of 6 to 18 inches. Sandstone fragments 
occur on the surface and throughout the soil. Some 
narrow bands of rock crop out. These rocks are gener- 
ally coated with lime and are very light colored. The 
slopes range from gentle to strong, or from 2 to about 
12 percent. 

This soil is too shallow, droughty, and steep for crops. 
Tt is used for range. It has a low water-holding capac- 
ity and will produce only sparse stands of native grass. 
The stands consist of blie grama, black grama, buffalo- 
grass, scattered clumps of cactus, and a few juniper 
shrubs. Some little bluestem, vine-mesquite, and cane 
bluestem grow on lightly grazed areas. 

Since this soil will wash and blow if, not protected, 
grazing should be limited_so as to leave a mulch after 
each growing season. (Capability unit VIs-1; stony 
loam range site.) 

Vernon clay loam (Va).—-This soil occupies beds of red 
Triassic clay in the stony breaks of 15 to 30 percent 
slopes along the Cimarron River. Most of it is on the 
lower part of slopes near Kenton. A few areas occur 
north of Boise City. 

The surface soil is calcareous, reddish-brown, granular 
clay loam, 4 to 8 inches thick. It is underlain by red- 
dish-yellow, coarse, granular clay that contains concre- 
tions of lime. The substratum contains bands of sand- 
stone in places. The slopes range from 1 to 6 percent. 
This soil is dry because runoff is high and water does 
not normally filter down into the clay beds. 
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All of this soil is used for range. It supports a fair 
stand of grama and buffalograss and has a low or moder- 
ate carrying capacity. If it is overgrazed, runoff will 
increase. Enough of each year’s growth should be left 
to provide a mulch and to maintain a good cover of 
grasses. (Capability unit VIs—1; hardland range site.) 

Vona-Tivoli loamy fine sands (Vb).—These soils. oc- 
cupy the sandy plains in the southern and northern parts 
of the county. They are very sandy and ave lighter 
colored than the associated Dalhart loamy fine sands. 
Each area of the mapping unit is about two-thirds Vona 
soils and one-third Tivoli soils. ‘The Tivoli soils occur 
on low dunes, and the Vona in the hummocky areas 
between the dunes. The slopes are between 8 and 5 
percent. 

The surface soil of Vona loamy fine sand is grayish to 
brownish and is 10 to 15 inches deep. The subsoil is 
slightly browner fine sandy loam that is limy in places 
below a depth of 18 inches. This layer is clayey enough 
to hold some moisture. ‘The lower layers consist of 
brown or yellowish-brown loamy sand. There are loamy 
materials at depths of 3 feet or more in some places. 

The Tivoli soil, to a depth of 3 feet or more, is light 
brown or yellowish brown; the uppermost few inches 
is only slightly darker colored. Blowouts and active 
dunes are very light colored and resemble “sugar sand.” 
This soil has no layers that hold much moisture. 

These soils are too sandy to be suitable for cultivation. 
Only about 3 percent of the acreage is cultivated, and 
most of this is next to areas of Dalhart soils or other 
tillable sandy soils. Grain sorghums are the only crops 
grown. Yields are very low. Wind erosion is a hazard; 
often, growing crops are blown completely out of the 
soil. Gros residues should be left on the soil between 
seasons, 

Although poor for cultivated crops, these soils pro- 
duce good quantities of forage if used for native range. 
Sand bluestem, little bluestem, switchgrass, side-oats 
grama, some blue grama, and some sand dropseed grow 
on well-managed range. If the range is overgrazed, blue 
grama and sand dropseed increase. Sand sagebrush is 
a widespread invader, and yucca invades some areas. 
Regulation of grazing is needed to protect the better 
grasses and to maintain a mulch that will protect the 
soil from wind erdsion. (Capability unit VIe-2; deep 
sand range site.) 


Use and Management of Soils 


This section has five main parts. The first is a dis- 
cussion of the most common problems of managing unirri- 
gated cultivated soils in Cimarron County. The second is 
a description of the system of capability grouping, fol- 
lowed by short discussions of use and management of the 
soils in each capability unit. The third part concerns 
irrigation practices in this county. The fourth gives esti- 
mates of probable yields of the principal crops. The fifth 
is a discussion of range management. 


Cultivation of Dryland Soils 


Soil management in Cimarron County presents prob- 
lems typical of the southern High Plains: Preventing 


mf ee bs 


Figure 10.—Hardland soils that are cultivated intensively become 
puddled when wet and are easily eroded, then they crack on drying. 


wind erosion, conserving moisture, and maintaining pro- 
ductivity. These problems are complicated by strong, 
erosive winds and sparse, erratic rainfall. Drought is 
an. ever-present hazard. The average annual rainfall is 
16.8 inches. In 60 percent of the years for which records 
have been kept, the rainfall has been less than this average. 
In some years, moreover, 20 percent or more of the rain 
falls in one storm. Rapid evaporation adds to the difti- 
culty of conserving moisture. 

Natural fertility begins to decline as soon as a soil is 
cultivated, but in this,county twice as much of the plant- 
nutrient supply has been removed by erosion as has 
been removed by cropping. Continued cultivation is 
likely to cause deterioration of the soil structure, loss of 
organic matter, and an increasing hazard of wind and 
water erosion (fig. 10). Bindweed (Convolwulus arven- 
sis), a hardy, trailing, noxious weed, infests thousands 
of acres of cultivated land and is spreading rapidly. 
Blueweed and lakeweed are also difficult to control, but 
they are not so widespread as bindweed and do not 
spread so rapidly. 

Farmers in Cimarron County include in their conser- 
vation plans such practices as stubble mulching, utilizing 
crop residues, growing cover crops, stripcropping, tilling 
on the contour, seeding the range, establishing perennial 
vegetation, terracing, summer. fallowing, establishing 
buffer strips, emergency tilling, and deep plowing. The 
combination of these practices that will most effectively 
conserve soil and moisture and keep the soil productive 
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windstorms. 


under cultivation depends on the kind of soil, the topogra- 
phy, the climate, the seriousness of the erosion hazard, 
and the type of farming enterprise. The value of a 
conservation cropping ‘system depends as much on its 
potential productivity as on, its effectiveness in control- 
ling erosion. The system should be flexible, so that it 
can be adjusted to varying moisture conditions. 

Stubble mulch tillage is no doubt the most important 
single conservation measure practiced in the county. 
Emergency tillage, also called wind erosion tillage, is an 
effective emergency measure. 

Stubble mulch tillage —Stubble mulching is a system 
of tilling, planting, cultivating, and harvesting in such 
a way and with such equipment that most of the residue 
from the previous crop remains undisturbed on the sur- 
face (fig. 11). Keeping the mulch on the surface the 
year ‘round helps to control erosion, prevent surface seal- 
ing, and improve water intake. It may also reduce the 
loss of water by evaporation, and it has a favorable effect 
on soil temperature. Stubble mulching is also called 
subsurface tillage, subtillage, or undercutting. It should 
not be confused with chiseling, subsoiling, or déep 
plowing. 

Machinery used to prepare seedbéds by stubble mulch- 
ing should he (1) designed to leave the residue on the 
surface but anchored in the soil, (2) capable of oper- 
ating at controlled and uniform depth, (8) capable of 
cultivating effectively enough to kill weeds and volunteer 
crops, (4) of adequate weight and strength to operate 
when the soil is dry and hard, (5) equipped with 
V-shaped sweeps, ranging in cutting width from 15 
inches to 8 feet, and with rolling coulters to cut residues 
and weeds ahead of the sweeps, when necessary, to pre- 
vent clogging. For working through ordinary amounts 
of residue, the sweeps should have a minimum cutting 
width of 24 inches. There should be at least 18 inches 
clearance between the sweep and the beam. 

The first cultivation should be at the greatest depth 
(4 to 6 inches), and successive cultivations should be at 
progressively lesser depths. This will insure a firm seed- 
bed. The sweeps should run level. 


Special machinery for drill seeding and row planting 
may be needed_on soils tilled by stubble mulch methods, 
especially if a heavy residue remains. 

If combines are used in harvesting, they should have 
efficient straw spreaders that will not leave straw in the 
windrows. Sorghum stubble should be left 10 to 16 
inches high. Grazing of the stubble or aftermath should 
be permitted only if the residue is unusually heavy. 

Wind erosion tillage-—Wind erosion tillage should be 
resorted to only in emergencies, when there is inadequate 
vegetation to control erosion. It is a mechanical prac- 
tice that can be applied quickly. The objective is to 
make the surface cloddy. This practice controls wind 
erosion for a limited time, but it has a detrimental effect 
on the structure of the soil and it’also reduces the sup- 
ply of available moisture. 

Chisels are generally the most effective equipment for 
emergency tillage of hardlands, and listers are best for 
emergency tillage of the sandy plains. The effectiveness 
of wind erosion tillage is influenced by the speed of the 
equipment, the depth of tillage, the spacing between 
chisels or listers, and the size of the chisel or lister points. 
Speeds of 3 to 4 miles an hour are considered the most 
effective in the High Plains generally. ‘The depth should 
be sufficient so that clods will be brought to the surface. 
The looser the soil, the greater the depth that is neces- 
sary. Spacing of 27 to 36 inches is most, effective, but 
if the erosion hazard is moderate spacing of 44 to 54 
inches is generally adequate. The wider spacing is suit- 
able if an attempt is being made to salvage a wheat crop. 

Deep plowing.—If sandy soils are cultivated, the sur- 
face layers tend to drift badly, and the fine materials 
are winnowed out and collect in low dunes and fence 
rows. Winnowing makes the remaining soil less cohesive 
and more susceptible to wind erosion, ‘but if the, surface 
can be kept cloddy the force of the wind is reduced. 
On sandy soils that have clayey subsoils, deep plowing 
may bring up clod-forming material from the subsoil. 

Deep plowing is done by special plows that run deep 
enough to bring furrow slices of clayey material to the 
surface, where it mixes with the sand (fig. 12). It is 
useful only if the clayey subsoil can be reached con- 
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Figure 12.—Plowing to a depth of 18 inches on Dalhart fine sandy 
oam. 
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sistently. Plowing without reaching clay does no good. 
The practice in itself. will not improve crop yields. It 
should be supplemented by conservation measures, in- 
cluding growing cover crops, preserving crop residues, 
and stubble mulching. : 

Research on. deep plowing at the former Soil Conser- 
vation Service Experiment Station at Brownfield, Tex., 
and at the present Sandy Land Station at Mangum, 
Okla., has produced a general understanding of the 
needs in deep plowing. While information to date is 
by no means complete or conclusive, the following re- 
quirements and limitations are known. 


1. Only moderately coarse textured’ and coarse textured soils 
with fine textured ‘subsoils within reach of the plow are suitable 
for deep plowing. 

2. One-fourth to one-third of the furrow slice must be material 
that is not less than 10 percent clay or not Jess than 15 percent 
combined silt and clay. If the plow does not bring up this much 
fine material, wind erosion will not be appreciably reduced. For 
example, a soil that is to be plowed 20 to 24 inches deep should 
not have more than 15 to 18 inches of sandy surface soil over 
sandy clay loam or heavier material, 

8. Slopes of more than 4 percent are not suitable for deep 
plowing because of the water erosion hazard. 

4. The original surface soil should be mixed as thoroughly as 
possible with the entire plowed layer. 

5. Hummocks or accumulations of sandy material in drifts 
should be smoothed or leveled before deep plowing. Otherwise 
sandy blow spots will remain in the field after deep plowing. 

6. Management of deep-plowed soils should include growing 
residue-producing crops and cover crops, keeping residues on the 
surface, and returning or adding large amounts of organic mate- 
rial, such as crop residues or manure. 


Deep plowing will be useless and possibly harmful if— 


re The coarse-textured soils are shallow or very shallow over 
rock. 
The soils have dispersed or infertile subsoils. 

The slopes are more than 4 percent. 

The subsoils are very high or very low in clay. 
The sandy surface soils are less than 7 inches deep. 
The subsoils are high in lime. 

The soils are medium textured or fine textured. 


The following soils in Cimarron County are suitable 
for deep plowing: 
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Necessary depth of plowing 

Richfield fine sandy loam, 0 to 
1 percent slopes ----------- 
Dalhart fine sandy loam, 0 to 
1 percent slopes ~---------- 
Dalhart fine sandy loam, 1 to 
3 percent slopes --. -~ 12 to 18 inches. 
Dalhart fine sandy 1 "i 0 
3 percent slopes, eroded ---- 
Dalhart loamy fine sand, 0 to 
8 percent slopes, eroded —~~-- 
Dalhart loamy fine sand, 0 to 
3 percent slopes --..--.---- 


12 inches. 
12 to 18 inches. 


16 to 22 inches (after leveling). 
16 to 22 inches (after leveling). 


20 inches or more. 


Capability Groups of Soils 


Capability grouping is a system of classifying soils 
according to their relative suitability for crops, grazing, 
forestry, or wildlife. It is a practical grouping based 
on the needs and limitations of the soils, the risk of 
damage to them, and their response to management. In 
this report, the soils have been grouped on three levels 
above the soil mapping unit. These groups are the capa- 
bility unit, the subclass, and the class. 

The capability unit, which can also be called a man- 
agement group of soils, is the lowest level of capability 
grouping. Soils in the same capability unit have similar 


management needs, similar conservation needs, and simi- 
lar potential for productivity. 

The next broader grouping, the subclass, is used to 
indicate the dominant kind of limitation. The letter 
symbol “e” means that the main limiting factor is risk 
of erosion if the plant cover is not maintained. The 
symbol “w” means that excess water retards plant growth 
or interferes with cultivation. The symbol “s” means 
that the soils are shallow, droughty, or low in fertility. 
Climatic limitations, such as extreme temperatures or 
lack of moisture, are indicated by the symbol “c.” » Al 
of the soils in Cimarron County have climatic limita- 
tions. The symbol “c” is used only for those that do 
not have other limitations. 

The broadest grouping, the class, is identified by 
Roman numerals. All the soils in one class have limita- 
tions and management problems of about the same de- 
gree, but of different kinds as shown by the subclass. 
The class designation is not necessarily an indication of 
productivity under practical dryland management. All 
of the classes except class I may have one or more sub- 
classes. 

In classes I, II, and IIT are soils that are suitable for 
annual or periodic cultivation of annual or short-lived 
crops. 

lass I soils are those that have the widest range of 
use and the least risk of damage. They are level or 
nearly level, productive, well drained, and easy to work. 
None of the soils in Cimarron County are in class I. 

Class II soils can be cultivated regularly, but they do 
not have quite so wide a range of suitability as class I 
soils. Some class IL soils are gently sloping and conse- 
quently need moderate care to prevent erosion. Other 
soils in class II may be slightly droughty, slightly wet, 
or somewhat limited in depth. None of the soils in 
Cimarron County are in class IT. 

Class III soils can be cropped regularly, but they have 
a narrower range of use. Because of the climate, the 
best soils in Cimarron County are in this class. 

Soils of class IV should be cultivated only occasion- 
ally or only under very careful management. Yields are 
so low and erosion control and moisture conservation so 
difficult that the class IV soils in Cimarron County are 
marginal for cultivation. 

In classes V, VI, and VII are soils that normally 
should not be cultivated for annual or short-lived crops 
but can be used for pasture, for woodland, or for wild- 
life shelter. 

The class V soils in Cimarron County are level and 
not extremely erosive. Periodic wetness, unevenness of 
the surface, or slight salinity limits their use for crops. 
Because they have a better moisture supply, these soils 
are better for grazing than the soils in classes ITI and IV. 

Class VI soils are sloping and erosive and have low 
moisture-storage capacity. Thus, they are not suitable for 
cultivation in this dry climate, even if they could be 
irrigated. They. give fair yields of forage. 

‘Class VII soils provide only poor to fair yields of 
forage. They are steep, rocky, and erosive. 

Class VIII soils have practically no agricultural use. 
None of the soils in Cimarron County are in this class. 

The management of soils in Cimarron County by 
capability units is discussed on the following pages. 
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Capability unit I1le-1 


This unit consists of deep, permeable, nearly level to 
gently undulating soils of the uplands. Most of the 
acreage is in grain sorghums. Some is in wheat. A few 
level areas are irrigated and used for alfalfa, These 
soils are well suited to cultivation, but they need careful 
management to preserve their structure and to prevent 
damaging erosion. 

The soils in this unit are— 

Dalhart fine sandy loam, 0 to 1. percent. slopes. 

Dalhart fine sandy loam, 1 to 8 percent slopes. 

Richfield fine sandy loam, 0 to 1 percent slopes, 
Richfield clay loam, 1 to 2 percent slopes, 

The principal problems in managing these soils result 
from a moderate hazard of wind erosion, a slight hazard 
of water erosion, the shortage of water, a tendency for 
the surface to crust temporarily and for plowpans to 
form, and loss of organic matter in cultivated areas. 


Suggestions for Management: 
Plant grain sorghums at right angles to the direction 
of the prevailing wind. Use,20-inch row spacing so 
the ground will be well protected with stubble and 
so the growing plants will shade the ground, thus 
reducing the rate of evaporation and discouraging 
the growth of weeds. Leave 8 to 12 inches of sor- 

‘hum stubble. 

Till by the stubble mulch method to prepare for 
seeding wheat or a. drilled forage crop. ‘Till only 
as much as is necessary to prepare the seedbed and 
control weeds. Avoid using equipment that pulver- 
izes the surface soil. 
Delay seedbed preparation in spring so that the soils 
are covered by residue during as much as possible 
of the “blow season.” 
Build diversion terraces to break up concentrations 
of water on long slopes. Build conservation terraces 
to prevent; loss of moisture. 
Use wind erosion tillage as an emergency measure 
only. 
Recs peleh grass on areas retired from cultivation. 


Many areas of these soils are suited to irrigation, but 
the level-border method is not suitable unless the irregu- 
lar surface is leveled. At present, irrigation. is mostly 
by sprinkler systems, although these are not very satis- 
factory in windy country. 


Capability unit IIc-1 


This unit consists of deep, nearly level, fertile soils 
of the uplands and bottom lands. Most of the acreage 
is used for growing wheat. Some areas are irrigated 
and used for alfalfa and other crops. The soils are well 
suited to cultivation if care is taken to conserve moisture, 
maintain. soil structure, and prevent damaging erosion. 

The soils in this capability unit are— 

Portales clay loam, 0 to 1. percent slopes. 
Richfield clay loam, 0 to 1 percent slopes. 
Richfield loam, 0 to 1 percent slopes. 
Spur soils. 

The principal problems in managing these soils result 
from a moderate hazard of wind erosion, a slight hazard 
of water erosion, slow intake of moisture, and a tendency 
for the surface to crust temporarily and for plowpans 
to form. 
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Suggestions for Management: 
Grow crops that leave a lot of residue, and protect 
the residue from grazing. Keep one-fourth to one- 
half of the acreage in delayed summer fallow, and 
vary the fallow according to the availability of mois- 
ture in the subsoil. 
Till by the stubble mulch method to prepare for 
seeding wheat or a drilled forage crop. Till only 
as much as is necessary to control weeds and pre- 
pare a seedbed. Limit the use of equipment that 
might pulverize the surface soil. 
Build diversion terraces to break up concentrations 
of water on. long slopes, and conservation terraces to 
prevent the loss of moisture. Cultivate terraced 
fields on the contour. 
Use wind erosion tillage as an emergency measure. 
Reestablish grass on areas retired from cultivation. 
These soils are generally suited to irrigation. The 
irregularity of the surface necessitates some leveling be- 
fore the level-border method of irrigation can be used. 


Capability unit IVe-1 


This unit consists of shallow and deep, gently sloping 
or gently undulating soils of the uplands. ‘These soils 
have moderately clayey subsoils and can hold moderate 
to good supplies of moisture, but much water is lost 
through runoff. Most of the cultivated acreage is used 
for wheat. Some‘is used for grain sorghums. 

These soils are suitable for cultivation only if extreme 
care is taken to prevent wind and water erosion and to 
conserve moisture. Much of the acreage is better suited 
to native grass than to field crops. 

The soils in this unit are— 

Berthoud loam, 0 to 8 percent slopes. 
Mansker loam, 0 to 3 percent slopes. 
Mansker-Dathart loams, 1 to 8 percent slopes. 
Portales clay loam, 1 to 2 percent slopes. 

The principal problems in managing these soils result 
from a moderate to severe hazard of wind erosion, a mod- 
erate hazard of water erosion, the moderate moisture- 
holding capacity, the presence of spots of shallow soils 
that interfere with the use of machinery, and a tendency 
for the surface to crust and for plowpans to form. 


Suggestions for Management: 
Grow crops that leave a lot of residue, and protect 
the residue from grazing. Delayed summer fallow 
may be advisable on the Portales soil, depending on 
the supply of moisture in the subsoil. ‘Till by the 
stubble mulch method to prepare for seeding wheat 
or a drilled forage crop. Till only enough to prepare 
a seedbed and control weeds, Avoid using equipment 
that pulverizes the soil. 
Plant sorghums at right angles to the direction of 
the prevailing wind. Use 20-inch row spacing so 
the ground will be well protected with stubble and 
so the growing plants will shade the ground, thus 
reducing the rate of evaporation and. discouraging 
the growth of weeds, Leave 8 to 12 inches of sor- 
ghum stubble. 
Use wind erosion tillage as an emergency measure 
only. 
Res tebtien grass on areas retired from cultivation. 

Many areas probably would give better returns if used 
for grazing or for seed crops than if used for cultivated 
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crops. Except for a few small spots, these soils are not 
suitable for irrigation. 


Capability unit [Ve-2 


This unit consists of deep, permeable, nearly level to 
gently. undulating soils of the uplands. These soils have 
slightly clayey subsoils and hold moderate supplies of 
moisture. Most of the cultivated areas are in grain 
sorghums. 

These soils are suitable for cultivation only if man- 
aged with extreme care. They are already eroded and 
are particularly subject to further damage by wind ero- 
sion. Many areas are better suited to pasture than to 
crops. 

The soils in this unit are— 

Dalhart fine sandy loam, 0 to 8 percent slopes, eroded. 
Dalhart loamy fine sand, 0 to 3 percent slopes. 

The principal problems in managing these soils result 
from a severe hazard of wind erosion, a moderate hazard 
of water erosion, loss of water by runoff, low moisture- 
holding capacity, a tendency for the surface to crust and 
for plowpans to form, and the difficulty of maintaining 
a supply of organic matter in the plow layer. 


Suggestions for Management: 


Grow crops that leave a lot of residue, and protect 
the residue from grazing. 

Till by the stubble mulch method to prepare for 
seeding wheat or a drilled forage crop. Till only 
enough to prepare a seedbed and control weeds. 
Avoid using equipment that pulverizes the soil. 
Plant sorghums at right angles to the direction of 
the prevailing wind. Use 20-inch row spacing so 
the ground will be well protected with stubble and 
so the growing plants will shade the ground, thus 
reducing the rate of evaporation and discouraging 
the growth of weeds. Leave 8 to 12 inches of sor- 
ghum. stubble. 

Ue wind erosion tillage as an emergency measure 
only. 

Reestablish grass on areas retired from cultivation. 


Except for a few small areas, these soils ave not suited 
to irrigation. 


Capability unit Vw-1 


This unit consists of Sweetwater fine sandy loam, 
which is a deep, loamy, subirrigated soil of the bottom 
lands, and Randall clay, a deep soil that occurs in playas 
or enclosed depressions. The Sweetwater soil is good 
for pasture. The Randall soil is:good for pasture in 
years when there is little rainfall. These soils furnish 
good cover for wildlife. Some small areas are used oc- 
casionally to grow wheat. 

The principal problems in managing these soils result 
from temporary ponding, poor drainage and poor aera- 
tion, occasional overflow and a temporary perched water 
table, slight salinity, and the tendency of the soil to 
shrink and crack when dry. 


Suggestions for Management : 


Regulate grazing to protect the native grasses. 
Keep water from filling up the enclosed depressions 
by proper management of watersheds. 


Reestablish the native grasses (see Range Manage- 
ment). 
Protect wildlife. 


Very few areas of these soils are suitable for cultiva- 
tion. In the long run, the Sweetwater soil is more pro- 
ductive of forage than of any cultivated crop. Randall 
clay produces good forage if not disturbed during cycles 
of dry weather. It is completely flooded only in very 
wet years, and as the water retreats the grass returns. 
Capability unit VIe-1 

This unit consists of moderately deep to deep, gently 
sloping to sloping soils of the uplands. These soils have 
only: moderate water-holding capacity. Much water is 
lost through runoff. 

Droughtiness and erodibility make these soils unfit for 
cultivation. If well managed, they furnish moderate 
iad dependable yields of grass forage and cover for wild- 
ife, ; 

The soils in this capability unit are— 

Berthoud fine sandy loam, 2 to 5 percent slopes. 
Berthoud loam, 3 to 5 percent slopes. 

Carnero loam. g 
Mansker fine sandy loam, 2 to 5 percent slopes. 
Mansker loam, 8 to 5 percent slopes. 
Mansker-Potter complex, 3 to 12 percent slopes. 

The principal problems in managing these soils result 
from the generally moderate moisture-holding capacity, 
the occurrence of spots of shallow soil that have low 
moisture-holding capacity, the moderate to severe hazard 
of wind and water erosion, the tendency of the soil to 
compact in -overused areas, and the difliculty of main- 
taining a surface mulch, 


Suggestions for Management: 


Retire any‘areas that are now being cultivated. Re- 
seed these areas and the overgrazed areas of range 
to. suitable grasses (see Range Management). 
Manage the native range carefully to protect the 
grasses. Leave enough residue each year to mulch 
the surface and to provide cover for wildlife. 


Capability unit Vle-2 


This unit consists of deep, sandy soils of the uplands 
and bottom lands. These soils absorb water readily but 
have low moisture-holding capacity. The bottom-land 
soils have an irregular surface. . 

Droughtiness and a severe hazard of wind erosion 
make these soils unfit for cultivation. If well managed, 
they furnish low to moderate, but fairly dependable, 
yields of grass forage. The Lincoln soils of the bottom 
lands are dependable producers because they receive ex- 
tra moisture, in the form of runoff and floodwater. 

The soils in this capability unit are— 

Dalhart loamy fine sand, Q to 8 percent slopes, eroded. 
Lincoln soils. 

Otero loamy fine sand. 

Vona-Tivoli loamy fine sands. 

The principal problems in managing these soils result 
from the low moisture-holding capacity, the severe haz- 
ard of wind erosion, and the need to maintain a surface 
mulch and to add to the supply of organic matter, in 
order to protect the soil and make it more absorptive. 
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Suggestions for Management: 

“Reseed grazed-out areas to suitable grasses (see 
Range Management). 

Protect blowout spots with mulches, asphalt sprays, 
or other protective cover. 

Regulate grazing so as to allow a vigorous growth 
of tops and roots. Leave enough residue each year 
to provide a surface mulch. Defer grazing of small 
areas, to leave good cover for wildlife. Prevent in- 
festation of the range by sagebrush, either by regu- 
lation of grazing or by other means. 

Capability unit VIs-1 

This unit consists of shallow, stony and nonstony, 
gently sloping to strongly sloping soils of the uplands. 
These soils have low moisture-holding capacity. Much 
water is lost through runoff. 

Because they are shallow, droughty, and erodible, these 
soils are not fit for cultivation. If well managed, they 
furnish low to moderate amounts of grass forage and 
cover for wildlife. The yields fluctuate, depending on 
the amount of rainfall. 

The soils in this capability unit are— 

Apache stony clay loam, 

Potter-Mansker loams, 1 to 3 percent slopes. 
Travessilla stony loam. 

Vernon clay loam. 

The principal problems in managing these soils result 
from the low moisture-holding capacity, loss of water 
through runoff, a moderate to severe hazard of wind and 
water erosion, the tendency of the soil to compact if 
overgrazed, and the need to maintain a surface mulch. 


Suggestions for Management: 
Reseed grazed-out areas to suitable grasses (see 
Range Aaapeinant ‘ 
Regulate grazing so as to allow vigorous growth of 
both tops and roots. Leave enough residue every 
year to mulch the surface and provide cover for 
wildlife. 


Capability unit VIIs-1 


This unit consists of Rough stony land, which is a 
land type composed of the steep, very shallow, stony 
soils in the rough breaks area in the northwestern part 
of the county. These soils are droughty. They absorb 
water readily but have low storage capacity. Much wa- 
ter is lost through runoff because of the steep slopes. The 
deeper soils in. pockets are susceptible to wind and water 
erosion if unprotected. 

If well managed, these soils furnish small quantities 
Ne oe Yields fluctuate widely, depending on rain- 

all. 

The principal management problems result from the 
low water-holding capacity, the moderate to severe haz- 
ard of wind and water erosion, and the need to maintain 
a mulch to protect the soil and make it more absorptive. 


Suggestions for Management: 
Manage the native range carefully, so as to allow 
vigorous growth of both tops and roots. Leave 
enough residue each year to provide a surface mulch 
and increase permeability. 
Reseed grazed-out areas to suitable grasses (see 
Range Management). 


Irrigation 


Irrigation has been practiced to some extent since 1889. 
The first soils to be irrigated were the Spur soils on the 
flood plains of Cimarron River and its tributaries. The 
water used in these first irrigation systems was runoff 
water from higher areas and water from the river and 
stream channels. The runoff was either diverted from 
the natural channel direct to the field, or it was collected 
in manmade lakes and stored for later use (fig. 18). 
Recently, wells have been drilled to supplement this 


supply. 


The Spur soils that have been irrigated appear to be 
in excellent physical condition, possibly because plants 
grow better under irrigation and leave more residue. 

The principal crops that-are now grown. under irriga- 
tion on the Spur soils are alfalfa, grain sorghums, corn, 
sudangrass for supplementary pasture, and truck crops 
for local use (fig. 14). Yields have been satisfactory. 
The vegetables are of good quality, but there is practi- 
cally no outside market for them, Irrigation is also 
being used to grow hay for winter use and for emer- 
gency feed during droughts. Most of those who irrigate 
acreages on the flood plains of the Cimarron River and 
its tributaries are ranchers. They usually control large 
acreages and run large herds of cattle. They use the 
forage crops as needed and sell the surplus for addi- 
tional income. 

The supply of river water for irrigation is undepend- 
able. It is impossible to determine when water will be 
available from the river, or in what quantity. The heavy 
load of silt carried by the river complicates distribution. 
The water moves: more slowly in the irrigation ditches 
than in the river; consequently the silt settles, and this 
reduces the rate of flow. If the main ditch is broken 
just before there is a rise in the river, the water is 
usually lost before the ditch can be repaired. Another 
disadvantage is that weed seeds are carried in the river 
water. : 

Trrigation of upland soils began much later than irri- 

ation of the bottom lands. ‘The first irrigation wells 
in the, uplands were drilled in 1947, Since then, wells 
have been drilled in practically every part of the county 
where cultivated crops are grown. The principal upland 
soils being irrigated are the Richfield and Dalhart soils 
(figs. 15 and 16). A larger acreage of Richfield soils 
than of Dalhart soils is irrigated. The Richfield soils 
take in water more slowly and lose more by evaporation 
and runoff, but they ave more nearly level and conse- 
quently easier to irrigate. 

The Richfield soils are used to grow grain sorghums, 
wheat, sudangrass for supplemental pasture, and alfalfa. 
Under irrigation, these soils have produced 40 to 135 
bushels of grain sorghum and 20 to 45 bushels of wheat 
per acre. Ivrigated pastures of sudangrass on these soils 
will carry 2 to 4 animals per acre for 115 days. ‘Alfalfa 
will yield 3 to 5 cuttings a year. There is little or no 
evidence of wind or water erosion on irrigated Richfield 
soils. Generally, the soils are in good physical condition 
and have a good cover of stubble or growing vegetation. 

Ordinarily, no commercial fertilizer is used on irri- 
gated soils. Those farmers who have used fertilizer do 
not agree as to its value. Some report slight increases 
in yields; others say there were no increases. 
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Figure 14.—Irrigated Spur soils can grow a wide variety of crops. Water i is diverted from the Cimarron River, or wells are drilled into 
water-bearing beds along the flood plain. 
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Figure 15.—Siphoning water from irrigation lateral to water a grain sorghum crop on Richfield clay loam. 
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Border, row, and overhead systems of irrigation are 
used on the upland soils. The overhead (sprinkler) sys- 
tem is not well suited to this area, and on the more 
nearly level areas it is being replaced by row or border 
systems. It is now more commion on the Dalhart soils 
than on the Richfield, because the Dalhart have a more 
irregular surface. 

New irrigation systems are being installed rapidly. In 
1950, there were 1,000 irrigated acres on 20 farms; in 
1955, there were 2,800 irrigated acres on 28 farms. At 
the time this survey was made, a considerably larger 
acreage was under irrigation and about 100 irrigation 
wells were being used. It is difficult to estimate how 
many additional acres will be irrigated, because there is 
insufficient knowledge of the underground water supply. 
Also, a weather cycle of adequate rainfall would bring 
a decrease in interest in irrigation. 

The Dalhart soils produce good yields, under irriga- 
tion, but they are likely to be damaged by wind erosion. 
The principal crop is grain sorghum. Alfalfa and sudan- 
grass are also grown. The common sandbur is becoming 
a pest in many irrigated fields, especially where alfalfa 
is grown. 

The supply of underground water is limited. Some 
areas seem to have plenty of water for irrigation, while 
others do not (fig. 17). Some of the best Richfield soils 
in the county are in the east-central part, in an area 
where red beds are near the surface and the water supply 
is barely sufficient for domestic needs. The depth to the 
static water level in the present irrigation wells varies 
from 90 feet to 350 feet. For every producing well in 
the county, approximately two test holes have been 
drilled that did not show a sufficient depth of water- 
bearing sand to produce water for irrigation. 

Stuart Schoff, in his “Geology of Cimarron County” 
(Oklahoma University, 1942), gave the approximate loca- 
tion of some underground pretesting streams in, which, 
he predicted, there was water in quantities sufficient for 
irrigation. Recently drilled wells and test holes have 
proven this report to be reasonably accurate. 

Before an irrigation system is installed, the following 
questions should be considered : 

1. How many acres can be irrigated adequately with 
the available supply of water? 

2. What system is best: Border, row, or overhead ? 

8. How often should water be applied, and how much 
should be applied at one time? 

4. What practices will be necessary to preserve the 
soil structure and to maintain fertility? 

Farmers planning irrigation systems should consult 
local agricultural agencies for technical help. Neighbors 
who have had experience with irrigating can also help. 
Some suggestions on irrigation structures are given in 
the section, Engineering Properties of Soils. 


Estimated Yields 


Table 6 shows the average yields a farmer may expect 
of wheat and grain sorghums, the two principal culti- 
vated crops, from the arable soils of Cimarron ‘County. 
The figures in columns Aare estimates of the yields that 
can be expected if the soils are farmed without particu- 
lar regard to conservation methods. Yields obtained 
under this level of management may well decrease fur- 
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ther. The figures in columns B are estimates of the 
yields that can be expected if adequate measures are 
taken to conserve moisture, use crop residues, and con- 
trol erosion. 

The figures in table 6 are averages and reflect the fact 
that there have been complete crop failures in years of 
drought. 


Tanie 6.—Estimated average acre yields of principal culti- 
vated crops under two levels of management 


[Yields in columns A are those obtained under ordinary management; 
yields in columns B are those obtained under improved management] 


Wheat Grain 
sorghums 
Soils =— ue 
A B A B 
Bu, Bu, Bu Bu. 
Berthoud loam, 0 to 3 percent slopes--| 5,0 | 10.0} 13.0 15. 0 
Dalhart fine sandy loam, 0 to 1 per- 
cent slopes... ./2) 2. sce elt 2.5 6.0 | 15.5 19.5 
Dalhart fine sandy loar 
cent slopes- 2.5 6.0 | 13.5 18.5 
Dalhart fine se 
15 4.0 9. 0 16. 0 
25! 5.0] 60 17.5 
45) 7.0] °7.0 8.5 
4.0 7.0 5.0 13.5 
6.0 | 10.0 9.0 11.0 
50) 7.0] 60 8.0 
Richfield clay loam, 0 to 1 percent 
_8lOpés 22 = senha eee uae ee 607 115] 725] 10.0 
Richfield clay loam, 1 to 2 percent 
SIOMGS =5 ee ee cesses eyes a8 5.5 8.0] 5.0 7.5 
Richfield fine sandy loam, 0 to 1 per- 
cent slopes_..-..-~-------------- 4.5 7.5) 15.5 19.5 
Richfield loam, 0 to 1 percent slopes-.} 5.0 | 10.0 | 13.0 16.0 
SpurrsoilS.cs. case ste S2i tea ste 8.0] 11.5 9.0 10.5 


Range Management 


The shortage of water overshadows all other agricul- 
tural problems in Cimarron County, but an abundance 
of rain would not eliminate the need for good manage- 
ment of the native range. Unless the soil is in good 
physical condition and the range grasses are growing 
vigorously, the grasses do not get the full benefit of the 
available moisture. Soil that has been packed by tram- 
pling and that has been continuously and closely grazed 
has little air space and has lost much of its ability to 
souk up rain water. It is not a good environment for 
the earthworms and other organisms that are needed to 
keep the soil in good condition, 

The fact that the soil has never been broken is no 
assurance that it is in good physical condition. Less 
water is absorbed by the soils in heavily grazed pastures 
than by soils used for wheat. 

It is certain that the original grasslands had good ca- 
pacity to absorb water, supported a vigorous growth of 
range plants, and could maintain cattle the year round 
without supplemental feed. The objective of range man- 
agement is to restore the range, as nearly as practicable, 
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to its original condition, by achieving a balance between 
grass cover, livestock, and other animal life. Regulation 
of grazing, control of weeds and brush, and reseeding 
are important practices in the management of the native 
range. 

Leguiation of grazing —This is'the surest way to pro- 
tect or restore the range. A rule of thumb in range 
management is to allow only. half of each year’s growth 
to be grazed off. The grass that is left will supply seed, 
protect the soil from erosion, and increase its capacity 
to absorb water. In addition, it forms a reserve of feed 
that can be used in an emergency. 

Because of the erratic climate, plans for regulating 
grazing must be flexible. By stocking the range lightly 
with cows and holding over calves or buying stockers to 
use the grass at times when there is plenty of rainfall, 
a rancher can maintain a reasonable herd at all times 
ee lighten the grazing load quickly during a dry 
spell. 

When herds of buffalo, antelope, and deer lived on the 
plains, their grazing was regulated by nature, and the 
better range plants were able to thrive. When the grass 
was grazed short in one place, the animals would move 
to another range. 

With domestic cattle, it is difficult to get even use of 
forage if the range is partly flat land and partly steep, 
broken land. The cattle will keep the flat areas heavil 
grazed, and the breaks are likely to be undergrazed. 
Fencing between sites is one way of getting even use. 
Proper location of water and salt also encourages even 


grazing. Placing salt in lightly ‘grazed areas will at- 
tract the cattle. Salt and water need not be near to- 
gether. 


Deferment of grazing is a means of speeding the im- 
provement of an overgrazed range, but it should not be 
resorted to at the expense of overgrazing other areas. 
Deferred pastures provide reserves of feed for winter use. 

Control of brush and weeds —On well-managed range, 
the native grasses will crowd out the weeds. If a cover 
of sand sagebrush and other woody plants has developed, 
it is usually profitable to use foliage sprays.. Mowing, 
beating, or one-waying are slower, more expensive, and 
usually less effective than spraying. Using a big disk 
one-way does, however, have the advantage of smoothing 
out the hummocks that have formed around the brush 
crowns. 

Sagebrush provides some forage and gives some pro- 
tection to sandy soils. If it is removed, the growth of 
grasses should be encouraged. If the grass is scanty, 
the areas may be overseeded with suitable native grasses. 
Whether overseeded or not, they need growing-season 
rest immediately after the brush is removed, so that the 
grasses will develop a vigorous stand and produce seed. 
Moderate grazing during the winter is ordinarily not 
harmful, since the plants are less likely to be damaged 
while dormant. In fact, some winter use may help to 
get the soil in good condition for reseeding. 

Reseeding.—Range that has been broken out should be 
reseeded to suitable native grasses. The shorter native 
grasses—blue grama and bufftalograss—are better suited 
to the clay loams and Joams, and the taller grasses are 
better suited to the sandy soils. Side-oats grama is bet- 
ter suited to shallow soils than buffalograss and blue 
grama, A mixture of side-oats grama, blue ‘grama, west- 


erm wheatgrass, and buffalograss may be seeded on the 
clay loams and loams. A mixture of little bluestem, 
sand bluestem, switchgrass, western wheatgrass, blue 
grama, and side-oats grama is suggested for sandy soils. 
A dead cover of a crop such as drilled grain, sorghum, 
or sudangrass makes a good seedbed. The grass seed 
may be drilled into this stubble without any additional 
cultivation. The litter will protect the grass seedlings 
until they are firmly established. 


Range condition classes 


To select the best methods of improving the range, the 
operator needs a practical understanding of the impor- 
tant, range plants and the combinations in which they 
grow. He should be able to read the signs that show him 
whether the range is getting better or worse. Important 
changes often take place so gradually that they can be 
overlooked or misunderstood if the operator is not well 
acquainted with the vegetation and soils. For example, 
if plant growth has been stimulated by favorable rain- 
fall, it may appear that the range is improving, when 
the long-time trend actually is toward poorer grasses 
and lower production. On the other hand, occasional 
close use that gives the general appearance of degraded 
range may cause only a temporary setback to healthy 
and well-managed grassland. 

An operator can learn about the local range sites and 
their vegetation by studying areas that. have not been 
damaged by heavy grazing, fire, or other disturbances. 
These areas he should compare with similar sites under 
different methods of grazing. Once he has the ideal ex- 
amples of the local range sites well in mind, he can esti- 
mate the degree of change that has taken place on his 
range and decide whether it is improving or dete- 
riorating. 

Four classes of range condition are defined—excellent, 
good, fair, and poor. “Excellent” indicates that 75 to 
100 percent of the stand consists of the best kinds of 
native vegetation the site is capable of producing; “good” 
indicates that the percentage is 50 to UB: “fair,” that it 
is 25 to 50; and “poor,” that it is less than 25. The 
percentages refer to the kinds of vegetation on a given 
site, not to the density of the grass. 

Sometimes the range condition class may be higher or 
lower for reasons other than kinds of vegetation. For 
example, a site formerly in poor condition may have 
recovered to the extent that from 50 to 75 percent of 
the range cover consists of the best kinds of plants. 
Normally, this would be judged as range in good condi- 
tion, but it might be classified as only fair if there is 
very little litter on the ground, or if the stand is sparse, 
or if the soil is in poor condition, or if erosion is active. 


Range sites 


In planning for range management, the kind and quan- 
tity of grass that the soils will produce must be con- 
sidered. Under similar management, a soil with plent 
of depth for intake of water and growth of roots will 
support more vegetation than a shallow soil. Where 
rainfall is scanty, sandy soils produce more and taller 
vegetation than hardlands. 

A range site is an area of natural grazing land that 
because of its particular combination of climate, soil, and 
topography will support a particular type and amount 
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Figure 18,—-This range is in the deep sand site. The area on the 

right is infested with sand sagebrush and is in fair condition, 

Brush was controlled on the area on the left, and range is in 
excellent condition. 


of natural vegetation. Nine range sites ave recognized 
in Cimarron County. In the following pages, each of 
these sites is described and some suggestions for manage- 
ment are given. No guides for stocking rates are given, 
because on one ranch there may be several range sites, 
and within the same site there may be different classes 
of range condition. Technical personnel of agricultural 
agencies can give advice on stocking rates for a par- 
ticular area of range, but an operator who, knows the 
range sites and understands the signs of improvement 
or deterioration can generally tell when the range is 
overstocked and when it is understocked. 


SUBIRRIGATED LOWLAND SITE 


This site is in the level or lower areas of sandy flood 
plains, where the soils are permanently moist and ground 
water is generally within 3 feet of the surface. Some 
subirrigated soils above the flood plain are included. 
The principal soil in this site is Sweetwater fine sandy 
loam. 

This site is not extensive, but it is the most productive 
range site in Cimarron County. In its best condition, 
jt supports a cover of switchgrass, sand bluestem, prairie 
cordgrass, plains bluegrass, and many other plants. If 
it is overgrazed, inland saltgrass increases greatly, at 
the expense of the more palatable and more productive 
plants. In such cases, improvement might be made by 
allowing heavy grazing for brief periods late in spring 
and early in ‘summer, followed by summer deferment. 
This system makes use of the tough inland saltgrass 
when it is most palatable and permits recovery of the 
switchgrass, sand bluestem, and other more desirable 
grasses. 

SANDY BOTTOM-LAND SITE 

This site is on uneven, deep, sandy flood plains, prin- 
cipally along the tributaries of the Cimarron and Beaver 
Rivers and to’a lesser extent along the two rivers, The 
lower areas are subject to flooding and deposition of 
sand. In some sloughs and low spots the water table is 
high. Most of this site consists of Lincoln soils. 

In productivity, this site is intermediate between the 
subirrigated lowland site and the deep sand site. The 
principal grasses are sand bluestem, sandveed, switch- 

rags, little bluestem, alkali sacaton, and Canada wildrye. 
Cottonried and willow trees grow in low spots, and 
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sand sagebrush is prominent on the low dunes. Silver 
bluestem, sand dropseed, and hairy grama increase if 
grazing and drought weaken the better grasses. 

This site is likely to be heavily grazed because live- 
stock gather here for water, shade, and protection from 
storms. If water is available elsewhere, this site might 
be fenced and protected to keep it in the best possible 
condition. 


LOAMY BOTTOM-LAND SITE 


This site consists principally of Spur soils. In_tex- 
ture, these soils are similar to many soils in the hardland 
site, but they are more productive than the hardland 
soils because they receive runoff water from adjacent 
higher areas. They are seldom. flooded. 

The better forage plants include western wheatgrass, 
vine-mesquite, side-oats grama, Canada wildrye, and 
switchgrass. Blue grama and buffalograss are present, 
and they increase under heavy grazing. Other species 
that tend to replace the better grasses are silver blue- 
stem, sand dropseed, and perennial three-awn. 

Only a little of this site is in native grass: Some of it 
is used for irrigated improved pasture. Management is 
about like that for the hardland site. 


DEEP SAND SITE 


This site consists principally of Dalhart loamy fine 
sand, 0 to 3 percent slopes; Dalhart loamy fine sand, 
0 to 8 percent slopes, eroded; Otero loamy fine sand; and 
Vona-Tivoli loamy fine sands. These are deep sandy 
soils. The subsoils are permeable but only slightly re- 
tentive. Water is absorbed rapidly and is readily avail- 
able to plants. This permits the growth of the taller 
range grasses and of palatable legumes. 

At present, most of this site is moderately to heavily 
infested with sand sagebrush (fig. 18). Sand bluestem, 
little bluestem, switchgrass, needle-and-thread, side-oats 
grama, and spike dropseed grow in the areas that are 
in good or excellent condition. The plants that most 
readily increase or invade under grazing are blue grama 
and sand dropseed. Other increasers are silver bluestem, 
hairy grama, sand sagebrush, and numerous annuals. 

The grass close to and within the spread of clumps of 
sand sagebrush is not easily eaten by cattle, but it con- 
tributes seed. Signs of heavy use include the breaking 
open of sagebrush plants by cattle searching for grass, 
uniformly short stubble of blue grama between the brush 
clumps, and a s¢arcity of the taller grasses. 


SANDY PLAINS SITE 

The principal soils in this site are Berthoud fine sandy 
loam, 2 to 5 percent slopes; Dalhart fine sandy loam, 
0 to 1 percent slopes; Dalhart fine sandy loam, 1 to 3 
percent slopes; Dalhart fine sandy loam, 0 to 3 percent 
slopes, eroded; Mansker fine sandy loam, 2 to 5 percent 
slopes; and Richfield fine sandy loam, 0 to 1 percent 
slopes. These soils have move clay in the subsoil than 
the soils in the deep sand site. Internal drainage is 
generally moderate. The soils are nearly level to gently 
undulating. 

This site is less productive than the deep sand site, 
but it is more productive than the hardland site because 
it has a better supply of moisture. If well managed, 
it should support a good stand of side-oats grama, little 
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Figure 19.—Range in fair condition on sandy plains site. 


bluestem, sand bluestem, and blue grama (fig. 19). West- 
ern wheatgrass, vine-mesquite, and Canada wildrye grow 
in some places. If the site is overgrazed, blue grama 
becomes the dominant grass, and yucca increases. Very 
little sand sagebrush is found. 

Reseeding should be done in a trashy cover, so that 
the grass seedlings will be protected. 


HARDLAND SITE 


The principal soils in this site are Berthoud loam, 
0 to 3 percent slopes; Berthoud loam, 3 to 5 percent 
slopes; Carnero loam; Mansker loam, 0 to 3 percent 
slopes; Mansker loam, 8 to 5 percent slopes; Mansker- 
Dalhart loams, 1 to 3 percent slopes; Portales clay loam, 
0 to 1 percent slopes; Portales clay loam, 1 to 2 percent 
slopes; Randall clay; Richfield clay loam, 0 to 1 percent 
slopes; Richfield clay loam, 1 to 2 percent slopes; Richfield 
loam, 0 to 1 percent slopes; and Vernon clay loam. Ex- 
cept for Randall clay, which is a heavy clay soil, these 
soils take water fairly well. The topography is nearly 
level to gently rolling. 

In its best condition, this is typically blue-grama coun- 
try. There is some buffalograss. he taller grasses 
dominate in the shallow drainageways and in other areas 
that receive extra moisture. These tall grasses include 
side-oats grama, vine-mesquite, western wheatgrass, sil- 
ver bluestem, and galletagrass. Bottlebrush_squirreltail 
is a cool-season grass common on this site. Buffalograss 
tends to increase if the range is overgrazed, because it 
can escape destructive grazing. Galletagrass escapes 
hea razing because of its low palatability. Ring 
muhly Canoe) red three-awn, and broom snakeweed 
also become abundant under heavy use. 

Healthy, vigorous individual plants of blue grama and 
the presence of taller grasses in drainageways are signs 
of improvement in this site. Hf heavily grazed, blue 
thes oe a matlike form and provides less forage 

g. 20). 


STONY LOAM SITE 


The common soils in this site are Apache stony clay 
loam and Travessilla stony loam. These soils are asso- 
ciated with Rough stony land, which is in the breaks site 


in the northwestern part of the county. The slopes 
range from nearly level to 12 percent. The soils are 
shallow, and there are some rock outcrops. 

_ This site is somewhat higher in productivity than the 
shallow site. The better grasses include little bluestem, 
cane bluestem, vine-mesquite, Arizona cottontop, plains 
bristlegrass, black grama, and blue grama. Blue grama, 
black grama, and buffalograss increase under heavy 
grazing. f 

SHALLOW SITE 

The principal soils in this site are those in the Man- 
sker-Potter complex, 8 to 12 percent slopes, and Potter- 
Mansker Joams, 1 to 8 percent slopes. These soils usually 
have caliche and gravel on the surface. Bare spots of 
caliche or sandstone are common. The slopes are strongly 
rolling. 

The gravelly nature of these soils permits fairly good 
water intake on moderate slopes. Shallowness and low 
water-holding capacity, however, limit the production 
of range forage, as compared to the hardland site. It 
is difficult to maintain a good mulch on this site. In 
many places, runoff is high and erosion is active. 

The principal range grasses, under best conditions, are 
side-oats grama, little bluestem, and sand bluestem. 
Hairy gvama increases if the range is overgrazed, and 
blue grama increases in the deeper soil pockets. Red 
three-awn and ring muhly also increase under heavy 
grazing. 

BREAKS SITE 


This site is in the northwestern part of the county 
(fig. 21). The soils in it are mapped as Rough stony 
land. Included are areas of very shallow soil and ‘bare 
rock along the caprock and on valley floors less than 
200 feet wide. The steep rocky slopes are underlain’ by 
both soft and hard sandstones. Included are many crev- 
ices. and pockets in which the soils are deep, loamy, and 
moderately productive. However, steepness and stoni- 
ness keep this site from being well utilized, since cattle 
tend to concentrate on the smoother stony loam site and 
loamy bottom-land ‘site, which are nearby. 

The better grasses on this site include big bluestem, 
cane bluestem, little bluestem, switchgrass, Indiangrass, 
New Mexico needlegrass, vine-mesquite, and Arizona 
cottontop. Common. grasses that increase or invade un- 
der. heavy use include hairy grama, black grama, silver 
bluestem, wolftail, red three-awn, and rough tridens. 


weet eS & a oth +S 4 % 
Figure 20—The overgrazed pasture on the left is mostly in buf- 


falograss and low, matted blue grama. On the right is side-oats 
grama and taller blue grama. 
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Figure 21.—An area in the breaks site, on the side of Black Mesa. 
In the foreground is Berthoud loam, which is in the hardland site. 


Woody species common to the site are mountain- 
mahogany, Gambel oak, and pinyon pine. 

Because it is used less, this range site is apt to be in 
better condition than nearby, smoother sites. A decrease 
in bluestems and-an increase in gramas is a sign of 
deteriorating range condition. 


How the Soils Are Formed 
and Classified 


Factors of Soil Formation 


Soils are developed by the action of soil-forming proc- 
esses on accumulated materials. The factors that deter- 
mine the characteristics of the soil at any given place 
are (1) the kind of parent material, (2) the climate un- 
der which the parent material accumulated and has 
existed since its accumulation, (8) the plant and animal 
life on and in the soil, (4) the relief, or lay of the land, 
and (5) the length of time the forces of soil development 
have acted on the parent material. Climate and living 
organisms are the active factors of soil formation. Their 
effect on the accumulated parent material is modified by 
the relief and by the length of time the parent material 
has been in place. 


Classification of Soils 
by Higher Categories 


Soils are placed in narrow classes for the purpose of 
organizing and applying knowledge of their behavior 
within a farm or a county. They are placed in broader 
categories to facilitate study and comparison of conti- 
nents or other large areas. 

The broadest of these categories are the three soil 
orders—the zonal, intrazonal, and azonal. Within each 
order are a number of great soil groups, which are 
smaller categories consisting of broadly similar soil series. 

Zonal soils ave those that reflect the predominant in- 
fluence of climate and living organisms. These soils 
develop where drainage is good but not ‘excessive and 
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where the parent material has been in place long enough 
for the soil-forming factors to have full effect. 

In the dry climate of Cimarron County, nearly level 
relief is necessary for the development of zonal soils. 
Moisture penetrates most deeply and Jeaches most thor- 
oughly in level areas. Penetration of water encourages 
penetration of roots and the accumulation of organic 
matter. 

Typical'zonal soils in Cimarron County are:the Rich- 
field, Dalhart, Vona, ind Carnero. These soils occupy 
most of the level to gently undulating areas where the 
parent materials have been in place for comparatively long 
periods. The sandy soils are leached of free calcium to 
depths of 86 inches. In the clay loams, there is free 
calcium at depths of 15 to 24 inches. Because it is not 
moved completely out of the soil, the calcium collects 
and forms lime zones. These zones vary from indistinct, 
limy streaks containing pockets and concretions to chalky, 
nearly white layers. 

The zonal great, soil groups have fairly definite ranges, 
but they. digress slightly at the edge of the ranges because 
of local differences in parent material and microclimate. 
Cimarron County lies near the southern limit of occur- 
rence of the Brown soils and the Chestnut soils and is 
transitional to the zones of the Reddish Brown soils and 
Reddish Chestnut soils. The Dalhart and Richfield, which 
are Chestnut soils, and are in the southwestern part of 
their range. The Vona are Brown soils and are close to 
the southeastern limit of their range. 

Intrazonal soils ave those in which the influence of cli- 
mate and living organisms is overshadowed by the in- 
fluence of parent material or relief. 

The zonal great soil groups have rather definite ranges, 
but intrazonal soils can occur over wider areas. The intra- 
zonal soils in Cimarron County are the nearly level 
Portales and the sloping Mansker, which are both in the 
Calcisol great soil group, and the Randall, which are in 
the Grumusol great soil group. 

Azonal soéls do not have distinct soil profiles. They are 
much like their parent material, either because this mate- 
rial is resistant to weathering or because it has not been 
in place long enough for soil development to take place. 
The azonal soils in this county are limy throughout, but, 
as in the parent materials, there are no distinct zones of 
lime accumulation. 

The great soil groups of the azonal order may occur in 
any part of the world. The Alluvial great soil group 
occupies flood plains and colluvial. slopes in all climates. 
The Alluvial soils in Cimarron County are those of the 
Lincoln, Sweetwater, Berthoud, and Spur series. Another 
great soil group, the Regosols, is represented here by the 
Tivoli on siliceous sands, and by the Vernon on clay beds. 
Lithosols are shallow soils over hard rock, such as the 
Travessilla and Apache, or shallow soils over hard caliche, 
such as the Potter. 


Key to Soil Series and Great Soil Groups 


Table 7 shows the classification of the soil series of 
Cimarron County by great soil groups and gives the topo- 
graphic position, parent material, and dominant relief 
of each series. 
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TasLe 7.—Key to the soil series and great soil groups 


Soms on Upianps 


Relief 


Parent material 
Gently sloping to 
steep or duny 


Gently sloping to sloping 


Level to gently 
sloping 


Level 


Weakly consolidated sediments: 
Calcareous clay and clay loam_._- 
Highly limy clay loam with local 
occurrences of hardened caliche 
beds. 

Highly limy sandy loam-and loamy 
sand. 

Caleareous clay loam 


Moderately to slightly calcareous 
loamy sand and sandy loam, 
Hard rocks: 
Brown, calcareous, 
sandstone, 
Calcareous red clay beds thinly 
banded with sandstones, 
Olivine basaltic lava. 
Loose sand and colluvium: 
Siliceous loamy sand, relatively 
short time in place, 
Colluvium from sandstone, rela- 
tively short time in place. 


fine-grained 


Mansker (Calcisols). 


Otero (Brown soils; inter- 
grades to Calcisols). 


Vernon (Regosols).4 


Apache (Lithosols), 


Berthoud (Alluvial soils; 
intergrades to Brown 
soils). 


Randall (Grumusols). ! 


Richfield (Chestnut 
soils). 

Dalhart (Chestnut 
soils). 


Carnero (Brown 
soils), © 


Sorts on Borrom Lanos 


Unconsolidated alluvium: 
Caleareous clay loam 
Calcareous sandy loam and loamy 
sand, 


Spur (Alluvial soils). 
Lincoln (Alluvial 


y Sweetwater (Allu- 
sows) .2 


vial sotls) 4 


1 Sometimes ponded; an atypical Grumusol. 
2 Slightly hummocky in places. 
3 High water table; generally not ponded. 


Detailed Descriptions of Soils 


Detailed descriptions of the soils mapped in Cimarron 
County are given in this section. Some are descriptions 
of profiles observed at sites from which samples for 
laboratory analyses were taken. Others are based on 
notes made by the field party and the correlators. Colors 

: y party : : 

are given by name and by Munsell designation; they 
are for dry soil except where moist is specified. Wher- 
ever possible, a location where the soil can be examined 
is give, a : 

pache stony clay loam.—This is a calcareous Lithosol. 
Tt occurs on lava rocks on the top of Black Mesa and is 
associated with Rough stony land and with Travessilla 
stony loam. It developed under mixed grasses, is shallow 
over rock, and has rock fragments throughout the profile. 

The following profile is in an area that has a moderately 
stony surface and a convex slope of about 2 percent. 

A 0:to 8 inches, grayish-brown (10YR. 5/2; 3/2, moist) clay 
loam; moderate, medium to fine, granular structure; 
calcareous; fragments of basalt 10.to0 20 millimeters in 
diameter make up to 20 percent of the soil mass; grades to 

C 8 to 16 inches, very pale brown (10YR 7/3; 6/3, moist) clay 
loam; moderate, medium to fine, granular structure; 
calcareous; fragments of basalt are more numerous and 
larger in size (up to 40 millimeters in diameter) ; grades to 
fractured, relatively unweathered olivine basalt. 


499820--60——3 


_‘ In areas of ledge sandstone, Vernon soils have some characteris- 
ties of Lithosols. 


Variations—Depth to basaltic bedrock normally is 12 
to 20 inches, but'is more in pockets or small concave spots. 
Wide variation in the number and size of stone fragments 
in the profile and on the surface. 

Topography —Convex slopes of 1 to 4 percent. 

Present use. —All in native range. 

Distribution —Only on Black Mesa, which is in the 
northwestern part of the county. 

Berthoud loam, 3 to 5 percent slopes.—This is a deep, 
calcareous Alluvial soil that developed from colluvium 
derived from fine-grained, brown sandstone. It occurs 
mostly on well-drained foot slopes below Travessilla stony 
loam and Rough stony land. The native vegetation was 
a mixture of grama and buffalograss: 

The following profile is in an area that is in native grass 
and has a concave slope of about 4 percent. 

A 0 to 6 inches, dark grayish-brown (10YR 4/2; 3/3, moist) 
Joam or light clay loam; moderate, medium to fine, 
granular structure; alkaline; grass roots plentiful; 
grades to 

AC 6 to 42 inches, light brownish-gray (LOYR 6/2; 5/2, moist) 

clay loam; weak, granular structure; sticky when wet, 

hard when dry; calcareous; a few fragments of rocks; 
grass roots plentiful; grades to 

42 to 58 inches, grayish-brown (10YR 5/3; 3/2, moist) 
heavy clay loam; medium, granular structure; cal- 
careous; a few grass roots. 


Ab 
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Variations.—Chiefly in the number of sandstone frag- 
ments and in the color of the lower layers. The A, horizon 
appears to be a buried horizon of an older soil. Slightly 
limy zones in pe A few rock fragments on the surface 
where this soil adjoins Travessilla soils. 

Topography —Concave foot slopes. Slopes range from 
2 to 6 percent, but are mostly about 4 percent. 

Present use.—Practically all in native range. 

Distribution —AN in the hard-rock area in the north- 
western part of the county. Legh th as 

Berthoud loam, 0 to 3 percent slopes.—This soil is like 
Berthoud loam, 3 to 5 percent slopes, except that it occurs 
on the lower part of long foot slopes and along the edges 
of the wider valleys. The slopes probably range only 
from 1 to 2 percent. The A horizon is nearly 10 inches 
deep. The incidence of layers containing sandstone frag- 
ments is less than in Berthoud loam, 3 to 5 percent slopes. 

Berthoud fine sandy loam, 2 to 5 percent slopes.—This 
soil is similar to Berthoud loam, except that it is sandier 
throughout. The following profile is in an area that is in 
native grass and:has a weakly concave slope of about 3 
percent. 

A 0 to 6 inches, brown (10YR 5/3; 4/3, moist) fine sandy 
loam; moderate, medium to fine, granular structure; 
neutral; grades to 

AC 6 to 18 inches, -yellowish-brown (1OYR 5/4; 4/4, moist) 

heavy fine sandy loam; weak, medium to fine, subangu- 

lar blocky structure; friable; caleareous; threads of 

calcium carbonate in lower part; a few rock fragments; 

grades to 

to 30 inches, light brownish-gray (10YR 6/2; 5/2, 

moist) sandy clay loam; weak, medium to coarse, sub- 

angular blocky structure; friable; calcareous; threads 

of calcium carbonate become numerous with depth; a 

few irregular-sized rock fragments; grades to 

C, 30 to 52 inches, light yellowish-brown (lOYR 6/4; 5/4, 
moist) clay loam; friable; high in lime; irregular-sized 
sandstone fragments become more numerous with 
depth. 


Variations.—Chiefly in lime content and number_of 
stone fragments in the substratum. Darker colors in 
some places may represent buried soils. 

Topography —Gentle to moderate, concave foot slopes, 
commonly below areas of Rough stony land or Travessilla 
soils. : : 

Present use—All in native range. : 

Distribution —All in the hard-rock areas in the north- 
western part of Cimarron County. : 

Carnero loam.—This is a moderately deep Brown soil 
that developed from calcareous brown sandstone. It oc- 
cupies nearly flat hilltops above areas of Travessilla stony 
loam. The native vegetation was a mixture of grama, 
bluestem, and buffalograss. a : 

The following profile is in an area that is in native range 
and has a weakly convex slope of about 2 percent. 

A 0 to 8 inches, brown (7.5YR 5/2; 4/2, moist) loam; 
moderate, medium to fine, granular structure; neutral 
to alkaline; grades to 

B, 8 to 16 inches, light yellowish-brown (10YR 6/4; 5/3, 

moist) clay loam; weak, medium, granular structure; 
alkaline but noncalcareous; grades to 
16 to 28 inches, light yellowish-brown (10YR 5/4) clay 
lorm; weak, medium, subangular blocky structure; 
strongly calcareous; contains fragments of sandstone 
and small calcium carbonate concretions; grades to 
D 28 to 42 inches +, light-brown hard sandstone; cal- 
careous; slightly weathered in upper part, 


Variations Surface soil is brown or light brown. 
Depth to bedrock ranges from about 18 to 30 inches. 


Cc, 18 
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Subsoil is clay loam and sandy clay loam. Variable but 
not excessive numbers of rock fragments in the substra- 
tum. 

Topography.—Gentle convex slopes, mostly of about 2 
percent. The soil is permeable, but some runoff does 
oceur. 

Present use. —All in native range. 

Distribution —AN in the sandstone rock area in the 
northwestern part of Cimarron County. 

Dalhart -fine sandy loam, 0 to 1 percent slopes—The 
Dalhart soils are deep, Chestnut soils. They overlie mod- 
erately sandy materials, mostly of the Quaternary period, 
which were deposited over Tertiary loams on the High 
Plains. They formed under a mixture of grasses, includ- 
ing grama, buffalograss, and bluestem. The landscape 
varies from very gently undulating to hummocky; the 
sandier soils are the most humpy. ‘The Dalhart soils are 
closely associated with the Richfield, Mansker, and Por- 
tales soils. 

The following profile of Dalhart fine sandy loam, 0 to 1 
percent slopes, is in an area that has a very weakly convex 
slope of about 1 percent. 

A; 0 to 8 inches, brown (LOYR 5/3; 4/3, moist) fine sandy 
loam; weak, medium to fine, granular structure; non- 
calcareous; grades to 

B, 8 to 24 inches, dark-brown (10YR 4/3; 4/4, moist) sandy 
clay loam; strong, medium to fine, granular structure; 
sticky when wet, hard when dry; calcareous in the 
lower 4 to 6 inches; grades to 

B3 24 to 35 inches, pale-brown (LOYR 6/3; 5/3, moist) sandy 

clay loam; weak, medium, blocky structure; calcar- 

eous; grades to 

35 to 54 inches, very pale brown (lOYR 7/4; 6/4, moist) 
sandy clay loam; strongly calcareous; calcium car- 
bonate concretions are numerous and make up 15 to 

30 percent of the soil mass; grades to : 

C 54 to 74 inches ++, pale-brown (10YR 6/3; 5/3, moist) 
sandy clay loam; moderate, medium, granular struc- 
ture; sticky when wet; calcareous; contains a few soft 
calcium carbonate concretions. 

Variations—A, horizon varies from light brown to 
brown in color and from 4 to 10 inches in depth; it is 
deeper in a few low, drifted areas. Winnowing has 
changed the uppermost 8 or 4 inches to heavy loamy fine 
sand in some cultivated areas. Subsoil varies from sandy 
clay loam to light sandy clay. Depth to the lime zone 
varies from 24 to 40 inches, Dark-brown, buried soils 
occur at depths below 30 inches; they are less sandy than 
the surface soil. Areas next to Dalhart loamy fine sand 
may be drifted with loamy sand a few inches deep. 

Topography.—Very gently undulating, well-drained 
plains that appear nearly level. 

Present use——About 40 percent cropland; 60. percent 
is range consisting of grama, bluestem, and buffalograss. 

Distribution—On sandy plains in the southern and 
northeastern parts of Cimarron County. 

Dalhart fine sandy loam, 1 to 3 percent slopes.—This 
soil occurs with Dalhart fine sandy loam, 0 to 1 percent 
slopes. It occurs on more undulating landscapes and has 
both convex and concave slopes. The predominant slope 
is about 1% percent, but about 15 percent of this soil 
has slopes of nearly 3 percent. ‘The soil is so permeable 
that, in spite of the stronger slopes, it has little move 
runoff than Dalhart fine sandy loam, 0 to 1 percent 
slopes. 

Some wind erosion has occurred in most aveas of this 
soil. The thickness of the remaining A. horizon varies 
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from 3 to about 10 inches. Many small spots of subsoil 
are exposed, and a few low sand hummocks occur. Nearly 
half of this soil is cropped, and the rest is in native 
range. Some areas next to Dalhart loamy fine sand are 
drifted with loamy sand a few inches ceep. 

Nore: ‘The results of mechanical and chemical analy- 
ses of two samples of Dalhart fine sandy loam, 1 to 8 
percent slopes, are given in tables 8 and 9, which are in 
the section, Laboratory Analysis. 

Dalhart fine sandy loam, 0 to 3 percent slopes, 
eroded.—The A horizon of this soil varies considerably 
in thickness. In places it has been completely removed 
and the clayey subsoil is exposed. Drifts of winnowed 
loamy sand are common; in fact, the texture over wide 
areas is almost a loamy sand. Blowout spots and dvitted 
fence rows are common features. 

About 70 percent of this soil is cropped; the rest is 
idle or has reverted to grasses and weeds. Goat head, 
Russian-thistle, pigweed, and sandbur grow in sandy 
areas, and blowout spots are bare. 

Dalhart loamy fine sand, 0 to 3 percent slopes.—This 
is a deep, permeable, Chestnut soil. Dalhart loamy fine 
sands are much like Dalhart fine sandy loams, but they 
have a sandier A. horizon that is 10 to 15 inches deep. 
Finer textured buried soils are found at depths of 36 inches 
or more in both types. 

This soil is even more erodible than the Dalhart fine 
sandy loams. Winnowing and shifting of surface layers 
has been common, and there is considerable range in the 
thickness of loamy fine sand above the sandy clay loam 
subsoil. : 

Because it takes water so well and the subsoil has such 
good moisture-storage capacity, this soil is very drought 
resistant and is, consequently, especially valuable for 
growing summer crops. About half of the acreage is in 
crops; the rest is in native range. Grama, dropseed, and 
bluestem are the principal range grasses. Summer forage 
production is usually high. 

Dalhart loamy fine sand, 0 to 3 percent slopes, 
eroded.—The A horizon of this soil has been shifted and 
moved by wind so that there are blowout spots, small 
dunes, and many spots where the sandy clay loam sub- 
soil is exposed. 

Eroded areas can be found anywhere within areas of 
normal Dalhart loamy fine sand. Many start near the 
crests of low hummocks where blowout spots develop. 
The shifting sand scours and lifts soil from adjacent 
land. Small dunes pile up around posts, clumps of tall 
grass, or any other firm object. Unless stabilized by 
vegetation, the dunes ‘shift. They may move back and 
forth over the same area many times. 

This soil is hard to farm. About 90 percent of it is 
now idle or in poor pasture. Thin stands of sand sage- 
brush, yucca, dropseed, grama, and weeds will, in time, 
grow up on the idle areas. At present, many areas are 
unproductive. 

Except as noted in this description, this soil is like 
the uneroded Dalhart loamy fine sand. 

Lincoln soils—These are permeable to rapidly per- 
meable, variously stratified Alluvial soils. They occur 
on the flood plains of the North Canadian and Cimarron 
Rivers and the flood plains of crecks that drain the sandy 
plains. The surface is humpy in many places. 


These soils will blow badly if not well covered. They 
are occasionally flooded and are shifted and sanded to 
some extent by each major flood. Fresh deposits of 
lime-rich material keep them calcareous. 

These soils are associated with Sweetwater fine sandy 
loam in slight depressions and with Spur soils on slightly 
higher, more nearly level areas further back from the 
streams, where the sediments are finer textured. 

The following profile of Lincoln loamy fine sand is on a 
nearly level bottom land. ‘The area is slightly humpy and 
has slopes of about 1 percent. The vegetation consists of 
tall grasses. 

A 0 to 7 inches, brown (10YR 5/3; 4/3, moist) loamy fine 

sand; single grained; loose; calcareous; grades to 

AC 7 to 15 inches, brown (LOYR 5/3; 4/4, moist) loamy sand 
stratified with brown fine sandy loam; loose; calcar- 
eous; grades to 

C, 15 to 30 inches, very pale brown (LOYR 7/4; 5/4, moist) 

loamy fine sand; loose; calcareous; rests on 

C, 30 to 72 inches, pale-brown (LOYR 6/3; 5/3, moist) fine - 

sand; loose; calcarcous. 

Variations —Loamy fine sand is the dominant surface 
texture, but loam, sandy loam, and clay loam occur in 
nearly flat places, and clay loams and clays, as much as 
15 inches thick, are in low places. Texture of the sub- 
soil ranges from fine sand to fine sandy loam. Surface 
soils are unstable and may change from time to time. 

Topography —Level to slightly hummocky flood plains; 
uneven surface. 

Present use —All in range; cover consists of sand blue- 
stem, switchgrass, sacaton, dropseed, and grama. A few 
cottonwoods grow here, and willows grow in the wetter 
places. : : 

Distribution —On flood plains of all streams that drain 
the soils of the sandy plains. 

Mansker loam, 0 to 3 percent slopes.—These are mod- 
erately deep Calcisols that have distinct lime zones at 
depths of 10 to 18 inches. They occur on gentle slopes 
on the High Plains, among areas of Portales, Dalhart, 
and Richfield soils, and on stronger slopes in the breaks 
of the plains, along with Potter and Dalhart soils. The 
Mansker soils are permeable but have low water-holding 
capacity. Much water is lost in runoff. 

The following profile of Mansker loam, 0 to 3 percent 
slopes, is in an arca that has slightly convex slopes of 
about 2 percent. The area is used for native pasture of 
blue grama, side-oats grama, and buffalograss. 

A, 0 to 7 inches, grayish-brown (LOYR 5/2; 4/2, moist) loam 
or silt loam; strong, medium to fine, granular struc- 
ture; very friable when moist; calcareous; worm casts 
numerous; grades to 

7 to 16 inches, pale-brown (1OYR 6/3; 5/3, moist) clay 
loam or heavy silt loam; strong, medium to fine, gran- 
war structure; strongly calearcous; a few soft calcium 
carbonate concretions and rock fragments occur below 

12 inches and increase with depth; grades to 

C., 16 to 38 inches, nearly white (LOYR 8/2; 7/3, moist), 

chalky, very limy material; grades to 

D, 88 to 46 inches, indurated caliche; small caliche frag- 

ments in the upper portion of this layer. 
_ Variations —Caliche fragments, scattered on surface or 
in small rings or ovals 20 to 80 feet wide. Caliche layers 
begin at depths of as little as 10 inches where this soil 
grades toward the Potter soil or at depths of as much 
as 20 inches where this soil grades toward Portales soils. 

Hardened caliche occurs at depths of as little as 18 

inches in some places; in other places it is lacking en- 
tirely. Caliche stones may have been brought to the sur- 
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face by rodents, or they may have been exposed by wind 
or water erosion. Soil becomes particularly loose and 
susceptible to blowing after cultivation. It may blow 
out, even in pastures, if not tied down by grasses. 

Topography—Gentle convex slopes, mostly from 1 to 
3 percent. . 

Present use -—About 40 percent cultivated; the rest in 
native range of grama and buffalograss. 

Distribution.—On_low rises on the High Plains, on 
rims around depressions, and in the breaks of the plains; 
mostly in the eastern, northeastern, and southwestern 
parts of Cimarron County. : 

Norn: The results of chemical and mechanical analy- 
ses of samples taken from two profiles of Mansker loam, 
0 to 8 percent, are given in tables 8 and 9, which are in 
the section, Laboratory Analysis. ' 

Mansker loam, 3 to 5 percent slopes.—This soil occurs 
on. the breaks between the plains and the Cimarron River, 
below areas of Potter soils. In ‘some places it is associ- 
ated with Dalhart soils. The A. horizon is slightly shal- 
lower than that of Mansker loam, 0 to 3 percent slopes, 
and the depth to caliche is only 12 to 15 inches. Drain- 
age is rapid to excessive, and large amounts of -water are 
lost in runoff, Because of the chalky lime zone inthe 
subsoil, the water-holding capacity is low. The slope 
range is 2 to 6 percent; 4 percent is about average. The 
alee are convex to weakly concave. . 

bout 10 percent of this unit consists of small, irregu- 
lar areas of Potter loam. It was not practical to sepa- 
rate these areas on the map, but they can be recognized 
by their light-colored, splotchy surface and by caliche 
flags and pebbles. : mat! : 

ractically all of this soil is in native range. The 
principal range plants are grama and buffalograss, and 
there is some three-awn. . 

Mansker fine sandy loam, 2 to 5 percent slopes.—This 
soil occurs on foot slopes and gently rolling areas in the 
breaks of the plains, along with Potter and Dalhart soils 
and small areas of Travessilla soils. The sandy surface 
texture results from overblowing with sands from the 
Cimarron River or from adjacent areas of Dalhart soils, 

The following profile is in an area of native range. 
The surface is convex, and the slope is about 3 percent. 
The vegetation ‘consists of grama, bluestem, yucca, and 
sand sagebrush. 

A; 0 to 7 inches, grayish-brown (10YR 5/2; 4/2, moist) fine 
sandy loam; moderate, medium, granular structure; 
calcareous; friable; a few calcium carbonate concretions 
on the surface; grades to 
to 14 inches, light brownish-gray (LOYR 6/2; 5/2.5, 
moist) clay loam; strong, medium, granular structure; 
very friable; strongly calcareous; some coneretions of 
calcium carbonate near the top and increasing in 
number with depth; many worm casts along with a 
few roots; grades to 
C; 14 to 22 inches, brown (7.5YR. 5/4; 4/4, moist) silty clay 

loam; strong, fine to medium, subangular blocky and 

granular structure; many worm casts between peds; 
the few roots follow natural cleavage lines of the peds: 
very ‘strongly calcareous; numerous soft to slightly 
indurated concretions of calcium carbonate that 
increase in number with depth; grades to 
22 to 30 inches, light-brown (7.5YR 6/4; 5/4, moist) limy: 
clay loam; strong, medium, subangular blocky and 
granular structure; many worm casts between peds; 
soft to indurated calcium carbonate concretions 
throughout; grades to 
D,. 380 inches +, semihard caliche, partly fractured at ‘the 
top; no roots evident. 
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Variations. —Fine sandy loam varies from a few inches 
to 10 or 12 inches in thickness. Subsoil is clay loam to 
sandy clay loam. Limy zones vary from faint (as in 
above description) to prominent. They are 20 to 30 
inches below the surface. Caliche may be at depths of 
as little as 20 to 24 inches, or may be absent completely. 

Topography.—Slightly humpy, irregular slopes, con- 
vex in general but locally concave; average gradient 
about 3 percent. 

Present use—All in range; mostly grama, bluestem, 
dropseed, sand sagebrush, and yucca. 

Distribution—On slopes below the level plains in the 
northern part of the county. 

Mansker-Dalhart loams, 1 to 3 percent slopes.—This 
is a complex of Mansker and Dalhart soils that are so 
closely knit that it’ is impractical to separate them on 
the soil map. The areas are 15 to 200 acres in size. The 
average size is 30 acres. Most areas are about 60 percent 
Mansker soils and 40 percent Dalhart soils. 

The Dalhart soils occur in the lower places. They 
are deep and have a dark-colored surface soil, The 
Mansker soils are shallow, light colored, and limy and 
have caliche spots and surface pebbles. 

These soils are associated with Richfield soils and other 
Mansker soils. They commonly occur in transition areas 
between soils of the hardlands and soils of the sandy 
plains. 

Topography.—Gently undulating. Slope is commonly 
about 2 percent, but as much as 15 percent of some areas 
has slopes of 4 percent. 

Present use—About 60 percent in crops; the-rest in 
native range of grama, buffalograss, and bluestem. 

Distribution —Mostly on the plains east of Boise City, 
where hardlands and sandy plains merge. 

Mansker-Potter’ complex, 3 to 12 percent slopes.— 
This is a complex consisting of shallow, limy Mansker 
loams and of very shallow, limy Potter loams that are 
stony in many places. It occurs along the breaks of the 
plains. The two soils are so closely associated that it is 
impractical to separate them on the soil map. 

The proportion of the two soils varies from place to 
place, but the usual composition is about 65 percent 
Mansker and 85 percent Potter. The Mansker soils are 
Calcisols and the Potter soils are Lithosols. 

A profile of Mansker loam is described elsewhere in 
this report. 

The following profile of Potter loam is in a native 
pasture of grama and buffalograss. The slopes are 
strongly convex, and the gradient is about 8 percent. 

0 to 8 inches, grayish-brown (10YR 5/2; 4/2, moist) loam; 
strong, medium, granular structure; friable; strongly cal- 
careous; fragments of caliche occur throughout the horizon ; 
grades to 

8 to 12 inches +, white to light-gray, slightly hard caliche 
which becomes softer and chalklike below 12 inches, 

Variations —Caliche is normally 8 to 12 inches below 
the surface but outcrops in some places. Locally, it 
forms rims just below the break from the level plains. 
Surfaces are locally flaggy. The fragments range from 
pebble size to 6 inches in diameter. The surface color 
is liglit brownish gray in places. 

Topography—Potter soil on breaks of slopes; slopes 
are strongly convex, and gradient is 6 to 12 percent. 
Mansker soil on narrow foot slopes; slopes are concave 
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to weakly convex, and gradient is normally less than 6 
percent. 

Present use.—All in range of grama and some buffalo- 
grass. , 

Distribution.—Mostly in the northeastern, eastern, and 
southwestern parts of Cimarron County around the rims 
of drainageways that cut back into the level plains. 

Otero loamy fine sand.—This is a sandy Brown soil that 
has a limy clay loam substratum. It occurs where the 
sandy plains overlap the caliche breaks. It has some char- 
acteristics of Calcisols. It is associated with Vona, Tivoli, 
and Dalhart soils. Because of the sandy surface soil, little 
water runs off and internal drainage is moderate to rapid, 
The vegetation consists of tall and mid grasses. 

The following profile is typical. 

A 0 to 6 inches, brown (10YR 5/3; 4/3, moist) loamy fine 
sand; weak, fine, granular structure; nearly loose; 
weakly calcaréous; grades to 

AC 6 to 14 inches, pale-brown (10YR 7/3; 6/3, nioist) light 

clay loam; weak, medium -to fine, granular -structure; 

friable; strongly calcareous; grades to 

14 to 50 inches +, light-gray (LOYR 7/1; 6/1, moist) limy 
light clay loam; weak, medium to fine, granular struc- 
ture; friable. 

Variations.—Texture of A horizon ranges from loamy 
fine sand to fine sandy loam, and color ranges from brown 
to light brownish gray. Substratum is limy, heavy sandy: 
loam to heavy sandy clay loam and is light brownish gray 
to light gray in color. Hardenéd caliche occurs in some 
places. 

Topography—Hummocky; slopes range from 1 to 5 
percent but are mostly more than 2 percent. 

Present use.—All in range of grama and some bluestem, 
sand dropseed, sand sagebrush, and yucca. 

Distribution.—Mostly in the northern part of Cimarron 
County, where sandy plains overlap on caliche breaks. 

Portales clay loam, ‘0 to 1 percent slopes.—Portales 
soils are moderately deep Calcisols. They are related 
to the Mansker soils, but they have thicker calcareous 
A and AC horizons and are deeper to the chalky lime 
zone. Portales soils occur on level plains and on the 
margins of depressions, in association with Mansker and 
Richfield soils. They also occur around bodies of Randall 
clay. 

Most of this soil is nearly level, but it has more slope 
and faster runoff than the level Richfield soils. The 
granular structure in the A horizon is more fragile than 
in Richfield soils. There is less clay and a less pronounced 
structure in the AC horizon of this soil than in the B 
horizon of Richfield soils. The depth to a definite lime 
zone is also less in the Portales soils. 

The following profile of Portales clay loam, 0 to 1 
percent slopes, is in a cultivated area. The slopes are 
very weakly convex, and the gradient is about 1 percent. 

A 0 to 13 inches, brown (10YR 5/3; 4/3, moist) clay loam; 
strong, fine and medium, granular structure; the gran- 
ules are fairly firm when dry and friable when moist; 
alkaline to slightly calcareous; grades to 

AC 13 to 26 inches, very pale brown (1OYR 7/8; 6/4, moist) 

clay loam; strong, medium, granular structure; highly 

calcareous; some hard lime concretions in the lower 8 

inches; a mass of worm casts; some of the darker 

colored soil in the upper 4 to 6 inches appears to be 
fillings in insect. holes or in channels left by decayed 
plant roots; grades to - 

26 to 50 inches, pink (7.5YR 7/4; 6/6, moist) clay loam; 
moderate, medium to coarse, granular structure; 
strongly calcareous; approximately 10 percent hard 
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calcium carbonate concretions more than 10 milli- 
meters in size; grades to 

Cy 50 to 72 inches +, pink (7.5YR 7/4; 5/6, moist) sandy 
clay loam; strong, fine to medium, granular structure; 
a few lime concretions; more reddish than the horizon 
above, and less limy; very few roots. 

Vavriations—Plowed A horizon ranges from brown 
(10YR 5/8) or grayish brown (10YR 5/2; 3/2, moist) 
in the most nearly level, least disturbed areas to light 
brownish gray (10YR 6/2) in the more sloping areas 
and pale brown (10YR 6/8) in slightly eroded areas. 
Prevailing color of A horizon below plow depth is dark 
grayish brown (10YR 4/2). Thickness of A horizon 
ranges from 6 to 15 inches and averages about 10 inches. 
Thickness is greatest in the most nearly level areas. 

In at least 85 percent of this soil, the A horizon is 
calcareous and there are scattered fragments of caliche. 
There is a moderate increase in clay from the A to the C 
horizons, although the strong granular structure and 
liminess of the AC layer belie its clay content. The only 
sharply distinct horizons ave the lime zones, which are 
chalky in places, may contain more than 25 percent free 
lime in pockets and as concretions, and are very striking 
in appearance. Depth to the horizon of calcium car- 
bonate ranges from 18 to 80 inches and averages 20 inches. 

In transitions to Richfield soils, the plow layer is gen- 
erally calcareous and-the plowsole is noncalcareous. In 
such ea the horizons of calcium carbonate may con- 
tain Jess than 5 percent free lime and be indistinct. 
Near areas of moderately sandy soils the texture of A 
and AC layers ranges to heavy loam. 

Inclusions of Mansker soils comprise 5 to 10 percent 
of the level areas of this soil, and more than that near 
borders between Portales and Mansker soils. In these 
included areas, the depth to the calcium carbonate hori- 
zon ranges from 12 to 18 inches. 

Topography. —Nearly level plains; very weakly convex 
slopes of 4% to 1 percent. Some areas are sli ily ele- 
vated within broad, level areas of Richfield soils. 

Present use.—About 90 percent cropped; the rest is in 
native range of grama and buffalograss. 

Distribution—Mostly on plains east of Boise City. 

Nore: The results of mechanical and chemical analy- 
ses of samples taken from two profiles of Portales clay 
loam, 0 to 1 percent slopes, are given in tables 8 and 9, 
in the section, Laboratory Analysis. 

Portales clay loam, 1 to 2 percent slopes.—This in- 
extensive soil occurs mhostly near natural drainageways 
or around the margins of depressions in the plains, with- 
in broader areas of level Portales soils. It occurs near 
Richfield, Dalhart, and Randall soils. It is also closely 
associated with Mansker soils, which may comprise up 
to 15 percent. of some areas. 

Much of this soil has weakly convex slopes of 1 to 
1% percent. A smaller acreage has slopes of 2 percent. 
The steepest areas are those that slope down to enclosed 
depressions. 

Erosion has been active in most cultivated areas, and 
there are many light brownish-gray spots (LOYR 5.5/2; 
4/2, moist) in the normally grayish-brown fields. Caliche 
fragments are scattered on the surface; they are locally 
concentrated, as though brought up by the digging of 
prairie dogs. Some lighter colored spots, representing 
high-lime variants or soils much like the Colby soils 
(not mapped in this county), appear even in unplowed 
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pastures. The depth to the lime zone is less than in 
Portales clay loam, 0 to 1 percent slopes. It ranges from 
15 to 24 beahes and is normally more than 18 inches. 

Topography.—Slight rises on level plains and very 
gentle slopes going down to enclosed depressions; convex 
slopes of Jess than 2 percent. : 

Present use—Nearly all cultivated; the rest in native 
range of grama and buffalograss. 

é Distribution —Level plains around and east of Boise 

ity. é 

Potier-Manaker loams, 1 to 3 percent slopes.—This 
is a complex of very shallow Potter loams and shallow 
Mansker loams that are so closely associated that sepa- 
ration is impractical. The proportion of Potter soils 
cH percent) is considerably greater than in the Mansker- 

otter complex (35 percent). The Potter soils in this 
complex have slopes of 2 to 5 percent. The Mansker 
soils are on the gentler slopes and in pockets between 
areas of Potter soils. In the Mansker soils the depth to 
caliche is more than 12 inches. 

Profiles of both of these soils are described elsewhere 
in the report. 

Variations.—Depth to caliche varies from less than 10 
inches to as much as 25 inches within short distances. 
In places the caliche is indurated or rocklike. Surface is 
grayish brown to light brownish gray; the lighter colors 
occur mostly on knobs or in blowouts. The proportion 
of the two soils varies from place to place. 

Topography.—Distinctly convex slopes of 1 to 5 per- 
cent but dominantly’2 or 3 percent. 

Present wse—Practically all in range, except for a few 
areas adjacent to cultivated areas of Portales soils. 
Range is mostly in grama and buffalograss. 

Distribution—On the margins of plains, just above 
the caliche breaks, mostly in the eastern and central parts 
of Cimarron County. 

Randall clay.—This is a very clayey Grumusol that 
occurs in playas of other enclosed depressions that are 
ponded at times. These depressions, into which water 
drains from wide areas of the nearly level plains, have no 
outlets; consequently, all drying is by evaporation and 
by seepage into the substratum. In many years this soil 
dries out in summertime. 

The following profile is in a level area of native grass. 

A 0 to {8 inches, dark-gray (SYR 4/1; 3/1, moist) heavy 
clay; weak, medium and coarse, blocky to massive 
structure; very sticky when wet, hard when dry; 
cracks badly upon drying; nonealcareous; grades to 

AC 18 to 48 inches, dark-gray (6YR 4/1: 3/1, moist) heavy 
clay with some faint brown mottles; massive, very 
hard when dry, very sticky when wet; very slowly 
permeable; noncaleareous; grades to 

Cc 48 to 72 inches +, light yellowish-brown (JOYR 6/4; 5/4, 
moist) clay mottled with brown; massive to weak 
blocky structure; iron-oxide concretions are common; 
neutral or slightly calcareous; moisture enters soil 
chiefly through the large cracks when soil is dry; the 
cracks close and water penetration is very slow when 
the soil is wet. 

Variations—Near Dalhart soils, this soil is sandier 
and more distinctly stratified. Colors are lighter where 
the most recent sediments are loams or clay loams. 

Topography.—Enclosed, undrained depressions. 

Present use—Only a few of the shallower depressions 
are tillable. Most of the acreage is in native range of 
grama and western wheatgrass. 


Distribution—On level plains around and east of 
Boise City, generally’ within broader areas of Richfield 
or Portales soils. 

Richfield clay loam, 0 to 1 percent slopes.—These are 
deep, dark-colored, moderately clayey soils of the level 
plains. They are Chestnut soils, but are at the southern 
end of the Chestnut range, in an area that is transitional 
to the zone of Reddish Chestnut soils. They are asso- 
ciated with Portales, Mansker, Dalhart, and Randall soils. 

These soils have a slowly permeable B horizon of light 
clay or heavy clay loam. They are leached of free lime 
to depths of 18 to 24 inches. 

The following profile is in a cropped area that has 
a slope of one-half percent. 

A 0 to 4 inches, brown (10YR 5/3; 4/3, moist) heavy silt 
loam or clay loam; moderate, fine, granular structure; 
friable; sticky when wet; noncalcareous; rests on 

4 to 15 inches, dark-brown (10YR 4/3; 3/3, moist) light 
clay or heavy silty clay loam; strong, medium and fine, 
blocky structure; very sticky when wet; noncalcareous; 
continuous clay skins; numerous root channels; grades 
to 

15 to 22 inches, brown (10YR 4/3; 4/2, moist) light clay; 
strong, medium to fine, blocky structure; structure 

somewhat weaker than in Ba; slightly calcareous; a 

few calcium carbonate concretions; clay skins present 

but not so pronounced as in Bzy; grades to 

B3; 22 to 32 inches, yellowish-brown (L0YR 5/4; 4/4, moist) 

light, clay; weak, medium, granular structure; sticky 
when wet; calcareous; soft. lime concretions that in- 
crease in number with depth; some plant roots; grades 
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32 to 65 inches, very pale brown (10YR 8/3; 7/3, moist) 
silty clay loam; weak, fine, granular structure; highly 
calcareous; numerous soft calcium concretions; very 
few plant roots; grades to 

Cc 65 to 75 inches +, light-gray (LOYR 7/1; 7/2, moist) 

silty clay loam; very fine granular structure. 


A profile in a level area of cropland half a mile west of 
Boise City is described as follows. 


Aip 0 to 3 inches, brown (10YR 5/8; 4/3, moist) silt loam; 
very friable; nonealcareous; rests with plow-slice con- 
tact on 

Ba 3 to 12 inches, brown (7.5YR 4/4; 3/3, moist) rather 
heavy silty clay loam; moderate, very coarse, granular 
structure or medium to fine, nueiform structure 
{many-faced peds that are roundish in outline but 
have angular vertices between faces); firm; non- 
calcareous; continuous but not pronounced clay skins; 
moderately numerous rootlet_ channels; grades to 
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By. 12 to 16 inches, similar to the Bs; horizon but brown 
(7.5YR 4/3, moist).and slightly calcareous; grades to 
Bea 16 to 36 inches, brown (7.5YR 4/3 moist) heavy silty 


clay loam; friable; scattered, soft lime concretions; 
nearly massive but relatively porous and permeable; 
discontinuous clay skins below 30 inches; grades to 

C, 36 to 45 inches +, yellowish-red sandy clay loam; 
calcareous; readily apparent clay skins in the auger 
core; this appears to be a weak B horizon of a buried 
soil developed in sandier material. 

Variations—In undisturbed areas of grass away from 
cultivated fields, the A horizon is heavy silt: loam and is 
3 to 5 inches deep. In cultivated fields, the upper part 
of the B horizon has been mixed with the A horizon 
by plowing. In these places the present surface soil is 
more clayey and the thickness of the original A horizon 
is difficult to determine. In eroded spots, the plow layer 
is lighter colored than the upper part of the B horizon 
but has the same texture. Surface crusting and a tend- 
ency to slake after rains are typical features of eroded 
areas. The subsoil is about 85 percent clay. 
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The more nearly level areas are in low but not de- 
pressed locations, but they probably receive some drain- 
age water. In such spots the subsoil may be blocky clay 
like the subsoil of the Pullman soils (not mapped in 
this county). These areas are generally not large enough 
to be mapped separately. 

The substratum is commonly very pale brown, floury, 
very friable, highly calcareous, light silty clay loam or 
heavy silt loam, Dark-colored buried soils are found at 
depths of more than 30 inches. 

Lopography.—tLevel high plains. Slopes average about 
one-half percent. 

Present use—Nearly all in crops. 
grama and buffalograss. 

é Distribution.—On level plains around and east of Boise 
ity. 

Nors: The results of mechanical and chemical analy- 
ses of samples taken from a profile of Richfield clay 
loam, 0 to 1 percent slopes, are given in tables 8 and 9, 
in the section, Laboratory Analysis. 

Richfield clay loam, 1 to 2 percent slopes.——This in- 
extensive soil occurs within broader areas of Richfield 
clay loam, 0 to 1 percent slopes, and may be near areas 
of Portales soils. The depth to the lime zone and to the 
top of the Be layer is a few inches less than in Richfield 
clay loam, 0 to 1 percent slopes, and the Boz horizon is 
slightly lighter colored than that of the level soil. 

Erosion has been active. There are large areas in 
which the present surface soil is heavy clay loam because 
the subsoil has been exposed by erosion or brought to 
the surface by tillage. Near areas of Portales soils, the 
A horizon is weakly calcareous and the lime zone is 
nearer the surface. 

Topography.—Very gentle convex slopes, mostly about 
1 percent, bordering shally drainageways and playas. 

Present use.—Mostly in cropland; the rest in native 
range of grama and buffalograss. 

Distribution—Entirely on the level plains around and 
east of Boise City. 

Richfield fine sandy loam, 0 to 1 percent slopes. 
This soil occurs along boundaries between Richfield and 
Dalhart soils. It has a 10-inch overblow layer of sandy 
material blown from the Dalhart soils. It has a darker 
colored, more clayey Bz horizon than the Dalhart soils. 

The following profile is 46 feet east and 152 feet north 
of the southwest corner of sec, 12, T. 2 N., R. 3 E., 11 
miles west and 4 miles south of Boise City. It is in a 
nearly level cropped area. The slope is weakly convex, 
and the gradient is about 1 percent. 

0 to 8 inches, light yellowish-brown (10YR 6/4; 4/3; moist) 
light fine sandy loam; weak, fine, granular structure; 
slightly: sticky when moist; sorghum roots present; non- 
caleareous; grades to 

8 to 17 inches, brown (10YR 5/3; 4/3, moist) clay; weak, 
medium to coarse, blocky structure; pronounced but not 
continuous clay skins; very hard when dry, very sticky 
when moist; noncalcareous; sorghum roots present; grades 
to 

17 to 88 inches, yellowish-brown (1OYR 5/4; 4/4, moist) and 
very pale brown (10¥R 8/3; 7/3, moist) heavy clay loam; 
moderate, medium, granular structure; sticky when wet; 
strongly calcareous; soft lime concretions; grades to 

88 to 56 inches, strong-brown (7.5YR 5/6; 5/4, moist) clay 
loam; medium to fine, granular structure; sticky when wet; 
strongly enaleareous; numerous soft lime concretions. 

56 to 72 inches, dark-brown (7.5Y¥YR 4/4; 3/2, moist) heavy 
clay loam; medium to fine, granular structure; very sticky 
when wet; strongly calcareous; a few soft lime concretions. 


Range is mostly 
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Variations——The fine sandy loam surface soil ranges 
from 4 to 12 inches in thickness. In places, as a result 
of winnowing, the surface soil is almost as coarse as a 
loamy sand. ‘The texture of the substratum varies con- 
siderably; the materials apparently came from several 
sources and were superimposed at various times. Buried 
darker colored soils occur at various depths below 30 
inches, 

Lopography.—Nearly level to very gently undulating 
plains;-slopes of about 1 percent. 

Present use-—Mostly in cropland. Range consists of 
grama, bluestem, buffalograss, and western wheatgrass. 

Distribution—Mostly on the level plains around and 
east of Boise City, near the margins of the sandy plains. 

Nore: The results of mechanical and chemical analy- 
ses of samples taken from a profile of Richfield fine 
sandy loam, 0 to 1 percent slopes, are given in tables 8 
and 9, in the section, Laboratory Analysis. 

Richfield loam, 0 to 1 percent slopes.—This soil prob- 
ably formed where the surface of Richfield clay loam, 
0 to 1 percent slopes, was covered by a thin overblow 
layer of loamy loess. It is associated with other Richfield 
soils, Portales soils, and Dalhart soils. 

The following profile is in & nearly level cropped area. 
The slope is ¥% to 1 percent. 

A, 0 to 4 inches, brown (10YR 5/3; 3/3, moist) loam; weak, 
fine, granular structure; slightly sticky when wet; 
noncalcareous; grades to 

4 to 11 inches, dark-brown (10YR. 3/3; 3/2, moist) sandy 
clay; moderate, medium to fine, subangular blocky 
structure; firm; crumbly when moist; noncalcareous; 
grades to 

11 to 21 inches, dark yellowish-brown (10YR 3/4; 3/3, 
moist) heavy clay loam; weak, medium to coarse, 
subangular blocky structure; slightly calcareous; 
grades to 

Bz; 21 to 32 inches, brown (10YR 5/3; 5/2, moist) sandy 
clay; weak, coarse to medium,’ granular structure; 
calcareous; soft calcium concretions become more 
numerous with increasing depth; grades to 

32 to 53 inches, light yellowish-brown (LOYR 6/4; 5/4, 
moist) sandy clay loam; weak, granular structure; 
numerous calcium carbonate concretions make up 
about 30 percent of soil mass; grades to 

Cc 53 to 72 inches, very pale brown (LOYR 7/3; 6/3, moist) 

sandy clay loam or sandy clay; weak, granular struc- 
ture; strongly calcareous; a few soft lime concretions. 

Variations.—The color of the A, horizon ranges from 
dark brown to brown, and .the thickness from 3 to 6 
inches. The substratum is more sandy than that of 
Richfield clay loam. Dark-colored buried soils much 
like the Richfield clay loams occur in places at depths 
below 30 inches. 

Topography —Nearly level plains; slopes of 4% to 1 
percent. 

Present use—Mostly in crops. 
grass cover most of the range. 

Distribution —Level plains around and east of Boise 
City. / 

Rough stony land.—This land type consists of steep, 
stony, sandstone areas that have only a little soil cover- 
ing the rocks in most places. It occupies sandstone 
escarpments, rock’ knobs, and mesa sides. ‘The slopes 
vary from steep to nearly vertical. Most of this unit is 
on hard rocks in the valley of the Cimarron River and 
its tributaries, west of United States Highway No. 287 
and in the vicinity of Kenton. 


By 


Ba 
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Associated soils are the Berthoud, which occur in 
pockets and narrow valleys between sandstone knobs, 
and the Travessilla, which are on gentler slopes where 
some soil has formed in place. Rough stony land is so 
steep that soil is removed as fast as it forms. 

All of this unit is in range, but much is so steep it 
cannot be reached by cattle. 

Spur soils.—These are calcareous, dark-colored loam 
Alluvial soils. They occur on fairly stable bottom lands 
that are flooded only occasionally. Drainage is mostly 
from Richfield, Portales, Mansker, Travessilla, and 
Berthoud soils. Surface textures vary from heavy sandy 
Joam to the: more prevalent clay loam. Most of the sand- 
jer areas occur on the streamward side of the ‘flood plain; 
the clay loams are nearer the uplands. 

The following profile of Spur clay loam is in a cropped 
area on level bottom land. The surface is weakly convex 
to plane, and the slope is about one-half percent. 

A, 0 to 10 inches, dark grayish-brown (LOYR 4/2; 3/2, moist) 


clay loam; moderate, medium to fine, granular structure; 
firm; sticky when wet, hard when dry; calcareous; grades 


to 

AC 10 to 50 inches, dark-brown (10YR 3/3; 3/4, moist) heavy 
clay loam; moderate, medium, granular structure; firm; 
crumbly when moist, hard when dry; highly calcareous. 


Variations.—Depth of A; horizon ranges up to 20 inches. 
The color of the AC horizon varies from dark brown to 
brown (10YR 3/8 to 5/3). In places, the texture is as 
coarse as heavy fine sandy loam, although clay loam pre- 
dominates. In places, the AC horizon is silty clay loam. 
Buried darker colored soils occur at various depths, 

Topography.—Nearly level, well-drained bottom lands 
that have plane to weakly convex surfaces and slopes.of 
about ¥% to 1% percent. 

Present use.—About one-third in cultivation; the rest in 
range of mixed mid and tall grasses. There may be 
scattered cottonwood trees. 

Distribution.—Mostly on the flood plains of the Cimar- 
ron River and its tributaries. 

Sweetwater fine sandy loam.—This is a calcareous, 
slowly drained Alluvial soil. The water table is within 
36 inches of the surface during some parts of the year. 
It occurs in low places within broader areas of Lincoln 
soils. The soil drains slowly after floods. Saline spots 
occur in some places. 

The following profile is 450 feet south of the road and 
630 feet west of a tree line in the SEXYSWY, sec. 13,.T. 
6N.,R.7E. Ibis ona level bottom land of the Cimarron 
River. 

Ay 0 to 5 inches, pale-brown (10YR 6/3; 4/3, moist) fine sandy 


loam; strong, medium to coarse, granular structure; 
slightly sticky when moist; noncalcareous; numerous 
grass roots present; grades to 
Ay 5 to 11 inches, dark-brown (7.5YR 4/2; 3/2, moist) fine 
sandy loam; moderate, course, granular structure; 
slightly sticky when wet; noncalcareous; numerous 
grass roots; grades to 
11 to 16 inches, very dark grayish-brown (10YR 3/2; 2/2, 
moist) clay loam; strong, medium, granular structure; 
firm; sticky when moist; noncalcareous; numerous grass 
roots; grades to 
16 to 23 inches, dark-brown (10YR 4/3; 3/3, moist) fine 
sandy loam; single grain; slightly sticky when moist; 
noncaleareous; few grass roots; grades to 
C 28 to 85 inches +, very pale brown (10YR 7/3; 6/4, moist) 
loamy fine sand; nonsticky; single grain; noncalcarcous; 
a few grass roots above 36 inches; stratified with fine 
sands and sands; ground water at 50 inches, but water 
table rises to 36 inches when soil is wet. 


Ais 


AC 
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Variations —The dark-colored layers in the A horizon 
may be fine sandy loams stratified with clay loams and. 
some loamy sands. In the above profile, the Ai; horizon 
appears to be a recent overwash. Lower part may have 
layers of brown sandy loams and loams. The water 
table may drop to a depth of 60 inches during dry 
periods. Some subsoil mottling occurs in the zone of 
water fluctuation. Crusted saline spots occur at the sur- 
face of the most slowly drained areas. 

Topography.—Slightly depressed areas on irregular- 
surfaced sandy flood plains; slope is one-half percent 
or less. 

Present use—In native pasture of switchgrass, sand 
bluestem, prairie cordgrass, grama, ‘alkali sacaton, and 
saltgrass. 

MNstribution—On the flood plain of the Cimarron 
River. 

Travessilla stony loam.—This soil is a very shallow, 
stony Lithosol that developed from calcareous brown 
sandstones. It occurs in the northwestern part of 
Cimarron County. It sometimes occurs on slopes below 
areas of Rough stony land. Smoother, deeper soils asso- 
ciated with 1t are the Carnero loams. The foot slopes 
below it are usually covered by Berthoud loams. The fol- 
lowing profile is in an areafof native range. The slopes 
are convex, and the gradient is about 4 percent. 

A 0 to 6 inches, pale-brown (LOYR -6/3; 5/2, moist) stony 
loam; weak, medium, granular structure; friable; scat- 
tered sandstone fragments throughout; a few rocks on 
the surface; calcareous; grades to 

AC 6 to 15 inches, light-gray (LOYR 7/1; 6/2, moist) loam; 
weak, fine, granular structure; friable; rock fragments 
throughout; strongly calcareous; grades to 

Cc 15 to 17 inches, light-gray (LOYR 7/2; 6/2, moist) loam 
in a matrix that is about 40 percent sandstone rock 
fragments; ‘strongly calcareous. 

Variations.—Thickness of the soil over sandstone ranges 
from 4'to about 15:inches. Deeper pockets are of Ber- 
thoud or Carnero loams. There are a few surface stones. 
Stones on and in the soil mass usually have a light-gray 
limy coating. 

Topography.—Rolling uplands that have convex slopes 
of about 2 to 12 percent. 

Present use—All in native range of grama, buffalo- 
grass, scattered cactus, and shrubby juniper. 

Distribution —Sandstone rock areas in breaks along 
Cimarron River between Kenton and United States 
Highway No. 287. 

Wecnen clay loam.—This is a calcareous, reddish- 
brown Regosol. It developed mostly in red Triassic clay 
somewhat bedded with sandstone. It occurs near the 
valley floors, below areas dominated by Travessilla soils 
and Rough stony land. Some areas are near ledge sand- 
stone; these have outcrops of rock and have some char- 
acteristics of Lithosols. 

The following profile is in an area of native range 
that has convex slopes of about 3 percent. 

A, 0 to 2 inches, pale-brown (10YR 6/3; 5/3, moist) clay 
loam; moderate, medium to fine, granular structure; 
calcareous; grades to 

AC 2 to 9 inches, light reddish-brown (5YR. 6/4; 5/4, moist) 
heavy clay loam; strong, medium to coarse, granular 
structure; sticky when wet; calearcous; a few small 
calcium carbonate concretions; grades to 

C 9 to 24 inches, reddish-yellow (5YR. 6/6; 5/6, moist) clay; 
moderate, medium to fine, subangular blocky structure; 
very sticky when wet; slowly permeable; highly cal- 
careous; a few small calcium carbonate concretions. 
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Variations.—The uppermost 2 inches of the above pro- 
file is probably less red than normal. The A; horizon is 
2 to 5 inches thick. Total depth to the raw red beds is as 
much as 20 inches. The lower layers contain bands of 
red sandstone, 

Topography.—Convex to weakly concave slopes of 1 to 
6 percent, mostly 2 to 4 percent. 

Present use.—All in range, mostly grama and buffalo- 
grass. 

Distribution—In the northwestern part of Cimarron 
County; a few areas are along the Cimarron River north 
of Boise City. 

Vona-Tivoli loamy fine sands.—This complex consists 
of hummocky Vona soils and duny Tivoli soils that are 
so closely associated that it is impractical to separate 
them on the soil map. These soils occur on wavy to 
duny sandy plains. 

The Vona soil in this complex is a loamy sand with 
a developed subsoil. It is in the Brown great soil group. 
The Tivoli soil is sandy throughout. It is a Regosol. 

This unit occurs near areas of Dalhart soils and, less 
commonly, near Otero soils. It is about 65 percent Vona 
and 85 percent Tivoli. In some areas, the soils have 
been practically destroyed by erosion. Erosion is still 
active, 

Two profiles of Vona loamy fine sand are described 
in the section, Laboratory Analysis. 

In a modal profile of Tivoli loamy fine sand, the A 
horizon is pale-brown, light yellowish-brown, or light- 
brown loamy fine sand, 6 to 8 inches deep. The C hori- 
zon is light yellowish brown, light-brown, or yellow 
loamy fine sand. It is at least 48 inches deep and deeper 
in many places. 

Topography.—The Vona soils occur in hummocky 
areas and have slopes of about 2 to 5 percent. The 
Tivoli are in duny areas and have slopes of 6 to nearly 
40 percent. 

Present use—All in range of grama, sand dropseed, 
bluestem, and switchgrass. Range is generally invaded 
by sand sagebrush. 

Distribution—On_ the sandy plains southeast, south, 
and west of Boise City. 


Laboratory Analysis 


, Tables 8 and 9 give data obtained by laboratory analy- 
sis of samples taken from 12 profiles representing 7 im- 
portant soils mapped in Cimarron County. Detailed de- 
scriptions of the profiles sampled follow. 

Dalhart fine sandy loam, 1 to 8 percent slopes (Sample 
No. 55-Ok-18-7).—The following profile was observed 
1,840 feet north and 100 feet east of the junction of 
Keyes Road and United States Highway No. 287, in the 
SW% sec. 31, T.1.N.,R.8E.,CM. The terrain is gently 
undulating, the slopes are convex, and the gradient is 2 
percent. 

A; 0 to 8 inches, dark-brown (L0YR 4/3; 3/3, moist) fine 
sandy loam; weak, fine, granular structure; very friable 
or soft when moist; neutral;. grades abruptly into 

Bz; 8 to 20 inches, dark yellowish-brown (10YR 4/4; 3/3, 
moist) sandy clay loam; strong, fine, granular structure 
resulting from intense insect activity; friable when 
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moist, slightly sticky when wet; no free lime; grades 
abruptly to 
Bz 20 to 30 inches, brown (7.5YR 5/4; 4/4, moist) sandy 
clay loam; strong, fine, granular structure resulting 
from intense insect activity; friable when moist; 
strongly calcareous in lower 4 inches; pseudomycelium 
threads abundant; grades to 
30 to 44 inches, pink (7.5YR 8/4; 7/4, moist) silt loam; 
strong, medium, granular structure; zone of maximum 
calcium carbonate accumulation; little evidence of in- 
sect activity; grades diffusely to 
C 44 to 70 inches +, light-brown (7.5YR. 6/4; 5/4, moist) 
silt loam; strong, medium, granular structure; slightly 
sticky when wet; strongly calcarcous but less calcium 
carbonate and more silty earth. 


Coa 


Analysis of samples showed the B»; horizon and the 
Bz, horizon to be fine sandy loams; and the Co, and the 
C horizons, clay loams. 

Dathart fine sandy loam, 1 to 3 percent. slopes (Sample 
No. 55-OK-13-8).—A second profile of this soil was 
observed 9.1 miles west and 250 feet north of the railroad 
at the junction of Keyes Road and United States High- 
way No. 287, in the SEY sec. 33, T..1N., R. 6 E., CM. 
The terrain is gently undulating, the slopes are convex, 
and the gradient is 2 percent. 


Ay 0 to 16 inches, brown (1OYR 5/3; 4/3, moist) fine sandy 
loam; loose; nonsticky when wet; neutral; uppermost 
2 or 3 inches appears to be an overdeposit of win- 
nowed loamy sand; grades abruptly to 

Be 16 to 28 inches, dark yellowish-brown (LOYR 4/4; 4/3, 
moist) sandy clay loam; strong, fine, granular struc- 
ture; friable when moist, sticky when wet; neutral 
but not calcareous; grades to 

28 to 54 inches, brown (10YR 5/3; 4/3, moist} clay 
loam; strong, medium, granular structure dnd weak, 
coarse, prismatic structure; moderately friable when 
moist, sticky when wet; strongly calcareous; pseudo- 
mycelia in abundance; grades to . 

Gc 54 to 65 inches, pale-brown (10YR 6/3; 5/3, moist) 
loam; strong, very fine, granular structure; weakly 
calcareous; grades to 

65 to 74 inches +, yellowish-brown (10YR 5/6; 5/4, 
moist) clay loam; strong, medium, granular strue- 
ture; strongly calcareous; soft caleium carbonate 
concretions. 


Boca 


Chea 


Analysis of samples showed the A, layer to be-on the 
loamy sand-sandy loam boundary; the Bo, horizon, on 
the loam-clay loam boundary; the C horizon, to be a fine 
sandy loam; and the Coes, a fine sandy loam. 

Samples for analysis by the Oklahoma State Highway 
Department were also collected at this site. 

Dathart loamy fine sand, 0 to 3 pereent slopes (Sample 
No. 65-OK-13-10).—The following profile was observed 
5% miles north of the Texas-Oklahoma line, at the east 
quarter corner of sec. 6, T. 1 N., R. 5 E., CM. The 
terrain is slightly hummocky, the slopes convex, and the 
gradient about 3 percent. 


A 0 to 12 inches, brown (1OYR 5/3; 4/2, moist) loamy fine 
sand; loose; nonealeareous and neutral; heavy’ con- 
centration of grass roots; grades to 

B12 to 36 inches, dark-brown (LOYR. 4/3; 3/3, moist) sandy 
clay loam; weak, fine, granular structure; weakly 
columnar when dry; very porous; nonealeareous; neu- 
tral; grades to 

C 36 to 64 inches +, yellowish-brown (LOYR 5/6; 4/4, moist) 
loamy fine sand; weakly calcareous; a few soft scattered 
concretions of calcium carbonate. 


Analysis of samples showed the B horizon to be on the 
sandy loam-sandy clay loam boundary. 
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TasLE 9.—Chemical properties of selected 


ee ood 


pH Organic matter 
Soil name, sample number, and location Depth 
Satu- Organic | Nitro- 
rated 1:5 1:10 | carbon gen C/N 
paste 
Dalhart fine sandy loam, 1 to 3 percent slopes. 
Sample No. 55-OK-13-7. 
Location: 1,840 ft. N. and 100 ft. E. of junction of Keyes Road 
and U.S, 287; SW sec. 31, T. 1 N., R. 8 EL Inches Percent | Percent 
a é 0-8 7.8 8.2 8.3 0. 44 0. 059 75 
7.3 7.8 78 ~ 42 - 061 6.9 
7.8 83 8.4 22 - 041 5.4 
8.1 8.6 8.7 23 . 026 8.8 
oe se sass 8.4 8.9 9.0 10 - 015 6.7 
Sample No, 55-OK-13-8. 
Location: 9.1 miles W. and 250 ft. N. of RR at junction of 
Keyes Road and U.S. 287; SEX sec, 33, T, 1 N., R. 6 E. 
A 4 0-16 7.5 8.0 8.1 38 . 050 7.6 
6.9 7.8 7.9 36 - 057 6, 3 
7.8 8.3 8.5 19 - 038 5.0 
7.9 8.5 8.6 10 . 020 5.0 
Cbsecce cess eos 7.9 8.6 8.8 06 . 016 3.8 
Dalhart loamy fine sand, 0 to 8 percent slopes. 
Sample No. 55-OK~13-10. 
Location: 5% miles N. of Tex.-Okla. line; EX corner sec. 6, T. 
IN, RSE ‘ 
A. 7.5 8.0 8.2 38 . 049 7.8 
6.6 7.9 8.0 34 . 049 6.9 
Gul ree ew feel 7.7 8.4 8.4 10 . 019 5.3 
Sample No. 55-OK-13-12. 
Location: 4% miles NW. of junction of Keyes Road and U.S. 
rae _ 100 ft. E. of U.S. 287; W% corner sec. 15, T 1 N., 
~7E. 
75 7.0 Gel 20 . 028 71 
74 27 7.8 31 - 051 61 
6.7 7.7 7.8 36 . 051 71 
7.3 8&1 8.2 19 . 043 4.4 
74 8.0 8.2 22 . 046 4.8 
75 73 7.9 22 . 044 5.0 
b. Ean 7.5 8.1 8.2 22 . 041 5.4 
Mansker loam, 0 to 3 percent slopes. 
Sample No, 55-OK-13-5. ; 
Location: 550 ft, E, and 50 ft. N. of SW. corner sec. 10, T. 
4N,,R.5E. : 
0-7 7.6 8.1 8.1 1, 32 - 180 1.3 
7.5 8.0 7.9 1.16 174 6.7 
27 8.3 8.5 35 - 051 6.8 
2N.,R.9E, 
7.9 81 8.1 1.03 . 118 8.7 
U7 7.9 8.0 1. 06 147 72 
Coxe eee s lees 8.0 8.3 & 4 - 28 - 045 6.2 
Portales clay loam, 0 to 1 percent slopes. 
Sample No, 55-OK-13-3. 
Location: 1,029 ft..W. and 546 ft. 8. of USGS Station No. 23; 
NW. corner sec. 15, T. 4.N., R. 5 E, 
A 0-13 7.4 8.0 8 2 1,12 . 161 70 
U7 8.2 83 53 . 078 6.8 
LT 8.3 8.5 12 . 023 5. 2 
a 7.8 8.5 8.6 06 - 012 5.0 
Sample No. 55-OK-13-4. 
Leeation: 590 ft. E. and 120 ft. N. of SW. corner sec. 4, T. 4 N., 
.6E. 
oe 7.5 8.0 8.2 85 - 139 6.1 
27 8.1 8.2 61 . 100 6. 1 
7.9 8.6 8.5 14 + 027 5. 2 
8.0 8.5 8. 6 12 - 023 5.2 
8.1 8. 6. 8.7 09 - 019 4.7 
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Calcium Extractable cations Saturation extract soluble 
Esti- | Electrical | car- Cation Ex- Moisture 
mated conduc- | bonate |exchange change- at 
content tivity equiva- | capacity able satu~ 
of salt |(He X 103)} lent Ca Mg K sodium K Ca Mg ration 
|Mmho. per cm, Meq./100 | Meq./100 | Meg./100 Meq.[100 Meq.J100 | Meqji00 | Meg./100 -| Meq./100 
Percent at 25° C. Percent | gm. of soit | gm. of soil | gi. of aoil gm, of soil | Percent | gm. of soil | gm. of soil | gm. of soit | gm. of soit | Percent 
U. 03 0. 393 0.0 6. 62 7. 38 1.31 0. 51 1. 06 5 . . 076 . 27.8 
- 037 - 602 0.0 10. 29 9.15 1.50 . 39 . 87 015 - 013 2175 - 057 39.5 
- 035 . 440 4. 06 8.67 | 33.12 1.73 +30 1, 38 - 017 . 010 194 . 061 57.3 
03 -417 | 35. 32 6.51 | 31.31 5. 08 . 29 2, 46 - 021 - 012 - 081 - 101 48.8 
- 63 - 509 24, 01 10. 91 32. 79 10, 34 45 6. 05 . 191 - 013 . 019 - 098 51.7 
555 0.0 6. 67 5. 65 81 46 1.35 . 022 - 022 ~ 114 . 049 31.) 
694 0. 0 13.85 | 13. 40 2.18 45 . 87 - 026 . 016 + 238 - 068 43.3 
. 370 5.43 | 13,00] 34. 56 3.94 . 49 1. 38 . 023 . 013 - 130 - 068 49.1 
417 0.0 7.83 | 19. 64 2.74 241 3. 32 - 051 |’ .009 . 034 - 038 29.4 
440 45 10. 33 23. 11 4.51 - 48 4. 55 -092 | 9 O11 . 034 - 049 33, 9 
» 02 486 0.0 5. 89 5.10 1.72 . 48 1.19 014 - 023 . 085 - 028 26. 4 
. 041 . 602 0.0 11. 27 8. 61 1.55 34 . 89 - 024 . 012 . 173 . 066 39. 9 
- 02 - 602 . 54 3. 70 20. 10 .91 17 2.70 - 023 - 009 . 134 - 033 29.0 
- 02 347 0.0 2. 89 2. 48 . 80 .13 1.73 015 - 015 . 057 - 025 28.7 
. 02 . 347 0.0 9. 76 7.91 1. 76 .24 1. 02 016 - O15 . 093 - 032 32.7 
- 03 - B24. 0.0 15. 76 12.75 2. 56 40 - 89 . 022 . 013 . 107 5 46.5 
. 048 417 1. 93 19. 27 33. 77 3. 85 72 2. 39 . 053 . 010 . 075 45.3 
- 05 463 - 65 22. 76 24, 60 4, 82 «75 2.90 . 087 . 018 . 118 47.7 
- 045 393 0.0 22, 90 20. 91 4.61 . 76 3. 01 . 108 . 013 . 052 52.0 
. 047 370 0.0 21.86 | 20.92 4. 40 76 3. 25 113 . 013 . 065 52.3 
- 039 417 14. 08 14, 45 40, 06 1. 74 94 1.18 . O10 . 023 . 173 . 014 46. 6 
. 03 . 509 33. 93 10. 98 38. 66 1.73, . 58 1.55 . 016 017 . 225 . 035 52.1 
. 08 . 671 63. 73 5.21 33. 08 2. 32 . 25 2. 69 . 028 . 007 . 224 . 064 40. 8 
. 033 . 602 12.19 8.14 34. 86 1.93 73 1.6 . O14 . 034 - 163 . 047 36. 8 
. 03 . 787 | 49. 08 6.66 | 34. 64 111 . 23 2.10 . 020 - O11 . 286 . 052 44.9 
. 03 463 57.10 5. 66 33. 83 1,92 .18 2.47 - 021 - O11 . 136 . 058 40.0 
. 04 12.11 18. 14 2.19 1, 00 1.10 . 018 . 018 . 188 . O41 52.9 
- 03 42. 07 9. 89 2.96 . 50 1.92 . 018 - 013 . 125 . 043 45. 6 
. 02 28. 59 11.71 3. 89 . 46 2.31 . 040 . 012 . 096 - 053 46. 1 
. 03 3. 00 15. 33 5. 19 . 52 2,35 . 072 . 910 . O97 - 063 56.9 
- 055 486 7.64; 15, 94 2. 38 . 98 1. 51 - 013 - O19 » 153 - 026 50. 3 
- 037 - 555 | 34.98; 12.19 3. 90 . 42 1.39 - O18 - 008 . 192 . 094 51.0 
. 03 393 | 68. 38 9. 90 4.67 227 2.12 - 036 . 008 . 070 - O74 41.9 
- 03 440 42. 86 6. 21 6. 54 - 43 8. 53 . 185 . O10 . 062 - O61 51.9 
- 03 .555 | 50. 52 9.15 5. 90. . 38 6. 78 32 - 009 . 076 - 064 46.8 
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Taste 9.—Chemical properties of selected 


pH Organic matter 
Soi] name, sample number, and location Depth 
Satu- Organic | Nitro- 
rated 1:5 1:10 carbon gen C/N 
paste 
Richfield fine sandy loam, 0 to 1 percent slopes. 
Sample No. 55-OK-13-1. 
Location: 880 ft. S. and 250 ft. W. of the gas control station 
along U.S. 64; SW % sec. 7, T. 3 N., R.-6 E. Inches Percent Percent 
Aip- we 0-4 7.7 8.1 8.2 0. 45 0. 071 6.3 
-| 4-11 7.2 7.7 7.8 -41 . 068 6.0 
-| 11-23 7.5 7.8 8.0 . 29 061 4.8 
-| 23-35 7.8 8.4 8.6 215 036 4.2 
~| 385-45 7.9 8.6 8.7 . 07 023 3.0 
e rao eer Re eee ee 
kB == —' 7. . . . OF 12 2.5 
Richfield clay loam, Pp pes. 
Sample No. 55-OK-13-2. 
Location: 102 ft. W. and 960 ft. 8. of the NE. corner sec. 27, 
T.4N,,.R.65. 
0-5 74 7.6 77 78 - 086 9.1 
5-17 7.2 7.7 8.0 37 - 068 5.4 
17-22 77 8.2 8.4 - 25 - 058 4.3 
22-38 7.8 8.2 8.5 - 23 039 5.9 
ney is 4 . . 4 7 .10 . 030 3. i 
ee . i 7 07 O14 5. 
Vona loamy fine sand. 
Sample No. 55-OK-13-9. 
Location: 414 miles NW. of junction of Keyes Road and U.S. 
287 and 100 ft. E. of U.S. 287; near W 4 corner sec. 15, T. 1 
N., R.7 E. 
ee 0-11 7.7 8.0 8.1 34 042 81 
nee, 11-15 7.8 8.1 8.2 .39 057 6.8 
BC_ 15-24 7.9 8.2 8.3 . 26 . 045 5.8 
Coa- 24-33 8.0 8.5 8.5 12 028 4,3 
G; sees | oo) Sal &5| oo] on] a8 
2 —| 7. 4 . . O$ 24 3. 
Sample No. 55-OK~13-11. 
Location: 100 yds. 8. of the NE. corner sec. 14, T. 6 N., R. 9 E. 
A oe --| 0-7 7.6 8.0 8.1 19 . 036 5.3 
7-19 6.4 7.9 8.0 .18 . 032 5. 6 
19-29 6.6 71 Tcl - 10 018 5. 6 
29-73-+ 6.7 71 7.2 - 06 O14 4.3 
Dalhart loamy fine sand, 0 to 3 percent slopes (Sample ture; calcareous; some very fine streaks of calcium 
No, 55-OK-18-12)—'The following profile has a. buried geri ond ate in spouts os fee of DINa| 
soil in the substratum. The profile was observed 4} calcium carbonate. from, more. .fecenthy depos 
- 7 ots sited 
miles northwest of the junction of Keyes Road and material; rests sharply on es 
United States Highway No. 287 and 100 feet east of By» 57 to 66 inches, gray (LOYR 5/1; 4/2, moist) silty clay 
United States Highway No. 287, near the west quarter loam; hard; fine, blocky structure; crushes to medium 
corner of sec. 15, T. 1 N., R.7E. Sli andes tor’ sticky; noncalcareous; weak clay 
Ay 0 to 15 inches, yellowish-brown (10YR 5/4; 4/3, moist) Ba 66 to 7 inches, grayish-brown (10YR 5/2; 4/2, moist) 
loamy fine sand; structureless to very weakly crumbly; x silty clay; very hard; medium to fine, blocky strue> 
Sa rapidly “ permeable; noncalcareous; ture; sticky: ‘nonsaleareous; very thin, indistinct 
{ . clay skins; grades to 
Ba 15 to 26 inches, brown to dark-brown (7,5YR 4/4, dr. + . : 5 
and moist) light sandy clay loam; fine to medium, Cp Oe 85 anehes +, brown Hs hight brown (0v i bss 
granular structure or weak, crumb structure; faintly [3, es . BEES Olay ORM. DATO, Nes vlog y 
prismatic when dry; friable; noncaleareous; grades to Se reaks to firm, medium granules; slightly 
By, 26 to 38 inches, brown to dark-brown (7.5YR 5/4; Geleareous. 
4/2, moist) sandy clay loam; weak to moderate, . x 
prismatic structure; breaks to moderately hard sub- Analysis of samples showed the Bz, horizon to be fine 
angular blocks and fine ane very Ane ‘granules; san-ly loam; the Ajpea to be silty clay loam; and the Boy 
sticky; noncaleareous; weak clay skins; rests on itv clay A OE 1] 
Arwen 38 to D7 inches, light’ brownish-gray, when dry, to to be silty clay loam. The buried soil is more silty and 


dark grayish-brown, when moist, (lOYR 6/2; 4/2, 
moist) heavy silt loam; fine to medium blocky struc- 


clayey than the present soil. Such disconformities are 
common in the substrata of Dalhart soils. 


CIMARRON COUNTY, OKLAHOMA 
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Calcium Extractable cations Saturation extract soluble 
Esti- | Electrical car- Cation Ex- Moisture 
mated conduc- | bonate jexchange| | change- | at 
content tivity equiva- | capacity) able satu- 
of salt j(Ee X 103)| lent Ca Mg Na K sodium Na K Ca Mg ration 
:Mnho, per em, Meq.[100 | Meq.[100 | Meq.j100 | Meg./100 | Meo.{100 Meq.j100 |} Meg.{100 | Meq./100 | Meg./100 
Percent at 25° C, Percent | gm. of soit | gm. of soil | gm. of soit | gm. of soit | gm. of soil Percent | gm. of soil | gm. of soil | gm. of soit | gm. of soil Percent 
0. 036 0. 648 0.0 10. 03 10. 98 2.13 0. 09 0. 73 09 0. 009 0. 108 0. 031 25. 0 
. 040 463 0.0 19. 79 14. 51 4, 53 17 - 76 8 . 027 O11 . 070 48.4 
. 045 . 440 0.0 22. 52 16, 56 5. 36 17 . 87 75 - 023 - 015 . 085. 28.4 
. 03 417 1.47 6. 03 27. 70 2,73 17 . 36 2. 82 - 023 - 010 . 040 27.5 
. 02 417 0.0 4.45 9. 65 2. 32 - 09 .3L 2. 02 . 026 - 008 . 084 22, 8 
. 033 509 19. 38 11. 45 31. 90 4, 48 44 . 57 3. 84 . 123 . O14 3 . 057 42.9 
033 . 555 16. 25 9. 84 31. 41 5. 49 44 42 4.47 - 129 . O11 as . 058 39. 0 
» 045 463 0. 0 27.14 | 17.70 5. 80 - 09 1.41 33 - 015 - 084.) .177 - 101 57. 4 
- 055 440 0.0 28. 36 18. 90 7.98 - 18 1.09 . 63 . 027 024 158 123 6L.3 
051 «417 8. 88 23. 57 39, 16 8. 78 27 1. 06 1.15 » 035 . OLD 197 122 57.7 
040 393 | 10.94 | 18.41 | 37.77 7. 70 - 36 .79 1. 96 - 050 - O18 - 084 . 089 50, 3 
. 070 440 2. 21 16, 66 34. 19 6. 70 . 89 79 5. 34 . 153 013 030 - 033 44.7 
+ 03 440 0.0 12. 24 13. 14 5. 30 . 70 57 5. 72 . 122 - 007 018 025 34. 8 
. 02 509 0.0 6. 49 5. 09 97 . 06 . 26 O17 012 . 097 - 026 26. 0 
. 02 486 - 22 6. 87 23. 25 . 81 10 . 82 » 013 010 113 - 028 30. 7 
- 02 555 4, 56 5. 07 30. 60 - 91 12 . 23 015 009 139 - 027 31.4 
. 02 440 4, 43 4.11 30. 22 111 10 18 . . 010 006 11 . 024 29. 6 
. 033 509 1. 72 7, 24 28. 08 2.14 .10 . 28 . 016 - 009 130 - 057 36.5 
. 03 347 21. 26 13. 92 39. 51 6. 69 24 - 45 Lit2 . 033 010 099 - 083 57.8 
. 02 - 463 0.0 3. 82 3. OC 1.10 - 06 «23 1,57 ~ O17 014 . 072 . 034 24.6 
- 02 . 393 0. 0 4, 67 3.42 OL + 08 . 22 171 . 013 - 008, - 094 - 082 25.1 
- 02 ~ 231 0.0 3. 70 2. 38 111 07 17 1. 89 - 008 . 006 . 024 . 020 23.9 
- 02 . 278 0.0 2. 25 1. 76 . 60 . 07 . 12 3. 11 - 007 . 008 - 052 021 23. 5 
' 


Mansker loam, 0 to 3 percent slopes (Sample No. 55- 
OK-18-5).—The following profile was observed 550 feet 
east and 50 feet north of the southwest corner of sec. 10, 
T.4 N., R.5 E., CM. 


Ai 0 to 7 inches, grayish-brown (L0YR 5/2; 4/2, moist) silt 
loam; strong, fine, granular structure; very friable or 
soft when moist; calcareous; many worm casts below 3 
inches; grades to 

7 to 16 inches, pale-brown (10YR 6/3; 4/2, moist) heavy 
silt loam containing numerous grayish-brown masses in 
its upper half; strong, fine and medium, granular 
structure; the darker colored soil appears to be the re- 
sult of insect activity and decayed root channels; some 
soft calcium carbonate concretions in the lower 4 +o 6 
inches; grades to 

16 to 38 inches, white (LOYR 8/2; 7/3, moist) silty chalky 
earth; dry or nearly so, but other soils in close proxim- 
ity were moist at the same depth; very few roots of 
native grass observed in this zone. 

38 inches +, (not sampled) indurated terrestrial lime- 
stone or caliche; weakly shattered in the upper part. 


Analysis of samples showed the A, horizon to be loam 
the AC, clay loam; and the Coq, clay loam. 


AC 


D, 


Samples for analysis by the Oklahoma State Highway 
Department were collected nearby. 


Mansker loam, 0 to 8 percent slopes (Sample No. 55- 
OK-13-6).—The following profile was observed 87 fect 
east and 650 feet northeast of the southwest corner of sec. 
15, T. 2.N., R. 9 E. Occupies gently sloping upland; 
convex slopes of about 2 percent. 


A: 0 to 7 inches, grayish-brown: (LOYR. 5/2; 3/2, moist) silt 
loam to loam; strong, fine, granular structure; very 
friable when moist; calcareous; many worm casts; 
grades to . x 

AC 7 to 14 inches, light brownish-gray (LOYR 6/2; 4/2, moist) 
loam; numerous dark grayish-brown masses in the up- 
per half; strong; fine, granular structure; highly calear- 
eous; grades to 

Cea. 14 10 28 inches +, white (LOYR 8/2; 7/3, moist) silty 
lime that contains a small percentage of silty soil; some 
hard calcium carbonate concretions; fewer grass roots 
than in AC horizon. 


Analysis of samples showed the A; horizon to be loam; 
the AC horizon, clay:loam; and the C,, horizon, clay loam. 
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Portales clay loam, 0 to 1 percent slopes (Sample No. 56- 
OK-13-8).—The following profile was observed at the 
northwest corner. of sec. 15, T. 4 N.,R.5E.,CM. The 
slope is less than 1 percent, and the surface is plane to 
weakly convex. 


A 0 to 13 inches, brown (LOYR 5/3; 4/3, moist) clay loam; 
strong, fine and medium, granular structure; fairly 
firm when dry, friable when moist; strongly calcareous; 
grades to 

AC 18 to 26 inches, very pale brown (10YR 7/3; 6/4, moist) 

clay loam; strong, medium, granular structure; highly 
calcareous; some hard lime concretions in the lower 
8 inches; a mass of worm casts; darker colored in the 
upper 4 to 6 inches as a result of insect activity or soil 
movement through channels left by decayed plant 
roots; grades to 

26 to 50 inches, pink (7.5YR 7/4; 6/6, moist) clay loam; 

moderate, medium to coarse, granular structure; 
strongly calcareous; approximately 10 percent hard 
calcium carbonate concretions more than 10 mil- 
limeters in size; grades to 

C 50 to 72 inches, pink (7.5YR 7/4; 5YR 5/6, moist) sandy 
clay loam; strong, fine to medium, granular structure; 
a few lime concretions; more reddish than the Coa 
horizon and contains less lime; very few roots. 


The higher calcium carbonate equivalent in ‘the AC 
horizon than in the ©,, is typical of the Portales soils. 
The C horizon may be unconformable with the layer above. 

Samples for analysis by the Oklahoma State Highway 
Department were collected nearby. 

‘Portales clay loam, 0 to 1 percent slopes (Sample No. 
55-OK-18-4).—The following profile was observed 590 
feet east, and 120 feet north of the southwest corner of 
sec. 4, T. 4 N., R. 6 E., CM. The slope is less than: 1 
percent, and the surface is weakly convex to plane. 


A: 0 to 12 inches, dark grayish-brown (LOYR 4/2; 4/3, 
moist) clay loam; strong, medium and fine, granular 
structure; very soft when moist; strongly calcareous; 
abundant worm casts in the lower 4 inches; grades to 

12 to 26 inches, light brownish:gray (10YR 6/2; 5/3, 
moist) clay loam or light silty clay loam; strong, 
medium, granular structure; strongly calcareous; ap- 
proximately 5 percent of the soil mass in the lower 
6 inches' is soft caleium carbonate concretions and 
lime streaks; a mass of worm casts; grades to 

26 to 40 inches, white (10YR 8/2; 7/4, moist) clay loam 
or light silty clay loam; strong, fine and medium, 
granular structure; highly caleareous with a floury, 
silty look and feel when dry; noticeable root restric- 
tion’; grades with a wavy contact (6 to 12 inch differ- 
ential) to 

GQ 40 to 50 inches, very pale brown (LOYR 7/3; 6/3, moist) 
clay loam or silty clay loam; more soil and less calcium 
earbonate in this zone; other characteristics same as 
in horizon above. 

Cy 50 to 62 inches +, light yellowish-brown (l0YR 6/4; 
5/6, moist) clay loam or silty clay loam; about the same 
characteristics as in C; except for less lime and more 
soil material. 


Analysis of samples showed the A, horizon to be heavy 
loam, and the OC, : horizon and C, horizon to be light 
clays. 

"This profile characterizes the Portales clay loam of 
Cimarron County better than sample 55-OK~13-3. 

Richfield fine sandy loam, 0 to 1 percent slopes (Sample 
No. 65-OK-18-1).—The following profile was observed 
880 feet south and 250 feet west of the gas control station 
along United States Highway No. 64, in the SW} sec. 7, 
T.3.N., R. 6 E. The slope is about 1 percent and is 
weakly convex. 


Coa 


AC 


Cont 
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A1p 0 to 4 inches, grayish-brown (LOYR 5/2; 4/2, moist) fine 
sandy loam; weak, fine, granular structure; very 
friable; noncalearcous; sharp abrupt boundary at 
bottom of plow slice; layer rests on 

4to 11 inches, dark grayish-brown (10YR 4/2; 3/3, moist) 
clay loam; moderate to weak, medium, blocky struc- 
ture; sticky when wet, hard when dry;.clay skins are 
pronounced on many of the larger blocks but only 
faintly observable on the finer blocks; noncaleareous; 
little evidence of insect activity in this zone; grades to 

11 to 23 inches, dark-brown (10YR 4/3; 3/3, moist) silty 
clay loam; strong, medium, blocky structure; clay 
skins very pronounced; good sorghum root distribution 
between blocks; noncalcareous but slightly calcareous 
in lower few inches on outside of the blocks; grades to 

23 to 35 inches, brown (LOYR 5/3; 5/3, moist) sandy 
loam; weak to moderate, fine, granular structure; con- 
tains few soft lime concretions; soil mass highly 
calcareous. 

35 to 45 inches, reddish-yellow (7.5YR 6/6; 5/6, moist) 
medium to fine sand; structureless; nonsticky; very 
few roots; weakly calcareous. 

45 to 60 inches, very pale brown (LOYR 7/3; 5/3, moist) 
sandy clay loam with whitish (LOYR 7/2) lime spots; 
moderate to strong, fine, granular structure. This 
appears to be a weak B or modified A horizon of a 
buried soil. 

60 to 78 inches, similar to Cy; except for color (l0YR 
7/2; 6/3, moist), 

There is considerable variation in the ratios of the 
different sizes of sand at 11, 23, and 45 inches. This soil 
developed in layers of material superimposed at various 
times. 

Richfield clay loam, 0 to 1 percent slopes (Sample No. 
55-OK-13-2).—The following profile was observed 102 
feet west and 960 fect south of the northeast corner of 
sec. 27, T.4.N., R.6E. The slope is less than one-half 
percent. 


Alp 


Bar 


Cua 


0 to 5 inches, light brownish-gray (10YR 6/2; 4/2, moist) 
clay loam; moderate, medium, platy structure that 
breaks to weak fine granules when moist; winnowed 
fine and medium sand comprise top one-half inch; 
grades to 

B, 5 to 17 inches, grayish-brown (10YR 5/2; 3/2, moist) 
clay; weak, medium to fine, blocky structure; sticky 
when wet, hard when dry; continuous and pronounced 
clay skins ; good root distribution between the blocks; 
grades to 

17 to 22 inches, pale-brown (10YR 6/3; 4/2, moist) silty 
clay loam; weak, medium, granular structure to weak, 
very fine, blocky structure; calcareous; a few soft 
calcium carbonate concretions in the lower 4 inches; 
grades to : 

22 to 38 inches, very pale brown (10YR 7/4; 6/4, moist) 
silty clay loam; moderate, medium to fine, granular 
structure; strongly calcareous; many soft calcium 
carbonate concretions, 5 to 10 millimeters in size; 
grades to 

Cos: 38 to 60 inches, similar to the Coa except the calcium 

carbonate concretions are absent; grades to 

Cc 60 to 88 inches, reddish-yellow (7.5YR 6/6; 5/4, moist) 

sandy clay loam; moderate, very fine, granular struc- 

ture; weakly calcareous in upper part; very few roots. 


Mechanical analysis showed the Aj, horizon to be 37 
percent clay. The By layer is more clayey and blocky 
than is typical of most of the Richfield clay loam in this 
county. Probably this profile is gradational toward the 
Campo series. No Campo soils were mapped in Cimarron 
County. 

Vona loamy fine sand (Sample No. 55-OK-13-9).—The 
following profile was observed 4% miles northwest of the 
junction of Keyes Road and United States Highway No. 
287 and 100 feet east of United States Highway No. 287, 
near the west quarter corner of sec. 15, T. 1 N., R. 7 E. 


BC 


Coat 


CIMARRON COUNTY, OKLAHOMA 


The terrace is hummocky; the slope is about 2 percent 
and convex. 


A; 0 to 11 inches, dark-brown (10YR 4/3; 3/2, moist) loamy 
fine sand; loose; noncalcareous but neutral; heavy 
concentration of grass roots; grades to 

11 to 15 inches, brown (LOYR 5/3; 4/3, moist) light sandy 
clay loam; weak, fine, granular structure; nonsticky 
when wet; noncalcareous but neutral; heavy concen- 
tration of grass roots; permeable; grades to 

15 to 24 inches, yellowish-brown (10YR 5/4; 4/3, moist) 
loam; strong, fine, granular structure; highly caleare- 
ous; some soft concretions of calcium carbonate; 
pseudomycelia; grades to 

24 to 33 inches, yellowish-brown (LOYR 5/4; 5/3, moist) 
loamy sand; loose and structureless; strongly cal- 
eareous; grades to 

C; 33 to 58 inches, brown (LOYR 5/3; 5/4, moist) loamy 

sand; other characteristics same as in C,, horizon 
except this horizon is only weakly calcareous and has 
no concretions of calcium carbonate. 

C, 58 to 65 inches, yellowish-brown (LOYR 5/6; 5/4, moist) 


BC 


loamy sand; white (2.5YR 8/2; 7/4, moist) calcium’ 


eoeponats concretions; sand is moderately hard when 
ry. 

Analysis of samples showed the B and BC horizons to 
be on the loamy fine sand-fine sandy loam boundary; and 
the C, to be a median fine sandy loam. 

Samples for analysis by the Oklahoma State Highway 
Department were collected at this site. 


Vona loamy jine sand (Sample No. 55-OK-13-11).—-: 


This profile was observed 100 yards south of the northeast 
corner of sec. 14, T. 6 N., R. 9 E., CM. The relief is 
hummocky, the slope convex, and the gradient 3 percent. 
A, 0 to 7 inches, grayish-brown (10YR 5/2; 4/3, moist) 
loamy fine sand; loose; top inch is dark brown; grades to 
An 7 to 19 inches, dark yellowish-brown (10YR 4/4; 4/2, 
moist) loamy fine sand; grades to 
C, 19 to 29 inches, yellowish-brown (LOYR 5/4; 5/3, moist) 
loamy fine sand. 
Cy, 29 to 73 inches +, light yellowish-brown (1OYR 6/4; 5/3, 
moist) loamy fine sand. 

No segregated lime was observed in this profile. 
native vegetation was largely sagebrush and yucca. 
native grasses were severely depleted at this site. 

Samples for analysis by the Oklahoma State Highway 
Department were collected nearby. 


The 
The 


Engineering properties of Soils * 


This section records the soil properties important in 
engineering. It contains information that engineers can 
use to: 

1. Make soil and land use studies that will aid in the 
selection and development of industrial, business, resi- 
dential, and recreational sites. 

2. Estimate runoff and erosion characteristics for use 
in designing drainage structures and planning dams and 
other structures for conserving soil and ‘water. 

38. Make reconnaissance surveys of soil and ground 
conditions that will aid in selecting highway and airport 
locations and in planning detailed soil surveys for the 
intended locations. 

4. Locate sand and gravel for use in structures and 
for use as a base for both flexible and rigid pavements. 


This section was prepared with the help of R. A, He~Mer, 
highway research engineer, Oklahoma State Highway Department. 
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5. Correlate pavement performance with types of soil 
and thus develop information that will be useful in de- 
signing and maintaining the pavement. 

6. Determine the suitability of soil units for cross- 
country movement of vehicles and construction equip- 
ment. 

7. Supplement information obtained from other pub- 
lished maps and reports and aerial photographs for the 
purpose of making soil maps and reports that readily 
can be used by engineers. 

8. Become aware of the hazards or useful properties 
of various soils when used for highway and earth con- 
struction, when definite laboratory data are not available. 


The mapping and description of the soils are somewhat 
generalized, however, and the report therefore should be 
used only as a preliminary to more detailed field surveys 
to determine the in-place condition of the soil material 
at the site proposed for engineering construction. 


Soils in Highway Construction 


Among those who find a constantly increasing use for 
soils information are the engineers who plan and con- 
struct foundations and embankments for highways. 
Highways are extensive and are laid out on many kinds 
of soils. Engineers engaged in constructing highways 
need information on soils covering large areas. 


Engineering tests and estimates 


Valuable as the agricultural soil surveys have been in- 
the past, their use to engineers has been somewhat re- 
stricted by the lack of a method of translating soils 
information into engineering language. The soils lan- 
guage of the engineer consists principally of numbers 
representing the results of laboratory tests of soil sam- 
ples. Some engineering tests are made to determine the 
particle size distribution of the grains in a soil. Other 
tests are made to determine the effect of water-on the 
consistency of the soil. 

To determine the size of the grains present in a par- 
ticular soil, a sieve analysis is used for the larger grains 
and a hydrometer is used to determine the size of the 
smaller ‘particles retamed in suspension with water. 
Particles are classed in. four principal groups: Gravel, 
sand, silt, and clay. 

The tests commonly made to determine the effect of 
water on the consistency of a soil are the liquid-limit 
(LL) and the plastic-limit tests. The result of the 
liquid-limit test shows the moisture content at which a 
mixture of soil and water changes from a plastic to a 
liquid state. The plastic limit is the moisture content 
at which the soil changes from a solid or semisolid state 
to a plastic state. 

If the moisture content of a liquid soil is reduced to 
the liquid limit percentage, the soil becomes plastic and 
the Salute decreases in proportion to the volume of the 
water removed. The soil will continue to decrease in 
volume as the water content is reduced to approximately 
the plastic limit. The plastic limit subtracted from the 
liquid limit gives the plasticity index (PI) of a soil. It 
indicates the range in moisture content through which a 
soil is plastic. 

The American Association of State Highway Officials 
(AASHO) has approved a system of classifying soils 
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by the results of laboratory soil tests. This system has 
been used extensively by the Bureau of Public Roads. 
In this system, there are seven primary groups of soils. 
For some of the primary groups a further characteriza- 
tion is accomplished by means of group index numbers. 
The suitability of a soil for engineering purposes can 
be estimated from the classification group and group 
index number. The lower the number of the soil group 
and the lower the group index number within the same 
soil group, the better the rating of the soil. 

Table 10 gives the essentials of the classification system 
used by the AASHO. It also lists the stability properties 
of the several classes of material. 

The values of the group index are based on particle size 
gradation, liquid limit, and plasticity index and are 
computed according to the following formula: 

Group index=0.2a+0.005ac+-0.01bd, where— 


a=that portion of percentage passing No. 200 sieve 
greater than 35 percent and not exceeding 75 
percent, expressed as a positive whole number 
(1 to 40); 

b=that portion of percentage passing No. 200 sieve 
greater than 15 percent and not exceeding 55 
percent, expressed as a positive whole number 
(1 to.40); 

c=that portion of the numerical liquid limit greater 
than 40 and not exceeding 60, expressed as a 
positive whole number (1 to 20); 

d=that portion of the numerical plasticity index 
greater than 10 and not exceeding 30, expressed 
as a positive whole number (1 to 20). 


Table 11 gives engineering data obtained by laboratory 
tests of some of the principal soils in Cimarron County 
and the AASHO classifications based on these tests. 

The California bearing ratio (CBR) given in this table 
is a test of the load-supporting value of a soil. It is a 
punching shear test’ on confined samples compacted at 
optimum moisture percent. The formula is as follows: 


Force needed to push piston into compacted soil 0.1 inch 


Force needed to push piston into well-graded and compacted 
crushed stone 0.1 inch 


CBR 


The information in this table is limited. It is assumed 
that it will be supplemented by further sampling and 
testing. 

Table 12 shows the ériteria used for estimating ratings 
for the soil characteristics important to engineering. 

Engineering tests were made on only the major soils. 
For soils not tested, the quality of soil materials and their 
suitability: for construction purposes are inferred by com- 
parison with physically similar soils. Estimates of the 
engineering qualities of the soils in Cimarron County are 
given in table 13. 

For the A horizons, suitability for seeding and sodding 
was judged from the expected performance of each soil as 
a medium for-plant growth. Organic-matter content, 
soil granulation, and the ability of material to absorb and 
store moisture were considered. Because of this, A hori- 
zons have seeding and sodding ratings different from those 
of B and C horizons, even though all layers have similar 
engineering test values. 

Soil complexes are judged according to the series having 
the largest acreage. Of course, the proportion is not 
constant from place to place. An idea of the range of 
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composition in each complex can be obtained from the 
descriptions in other parts of this report. 

Fortunately the soils mapped as complexes are not 
generally highly contrasting, and the qualities of the 
complex are much like those of the individual soils. 
Qualities of the complexes, estimated from data in table 
18, are listed below. 

Mansxer-Datuart Loams. Complex is 60 percent 
Mansker and 40 percent Dalhart. The Dalhart are 
the better soils for- roadbuilding. They support 
loads better and swell and shrink less. “They are 
darker colored and appear to be more uniform than 
the Mansker, which have light-colored limy spots 
throughout the upper 2 or 38 feet. Engineers can 
use Dalhart soils as borrow in crossing these areas. 

Mawnsxer-Porren compiex. This complex is 35 
percent Potter soils. The Potter soils occupy breaks 
and steep ridges. They may have caliche slabs on 
the surface and in the soil. They have better load- 
supporting ability than the Mansker, and they shrink 
less. Also, they have better qualities for other uses. 
They are identified rather readily by their position 
on_steep slopes and by their stony surface (caliche). 

Porrer-Mansker Loams. This complex is similar 
to the Mansker-Potter complex, except that it is on 
gentler slopes and has a greater portion of Potter 
soil (80 percent). It occurs on edges of plains above 
the breaks, Select material of hardened caliche may 
be obtained from many of the Potter areas. 

Vonas-Tivont LoAMY ‘FINE sAnps. The Vona soils 
are on low, wavy terrain; the Tivoli are on the 
dunes. The two’ soils have similar characteristics. 
Both support loads well if confined. Neither one 
swells or shrinks, but the high sand content makes 
these soils hard to use. Drifting into roads and bare 
ditches is a problem. Materials suitable for blend- 
ing with or replacing these sands may be available 
in nearby areas of Dalhart fine sandy loam. 

The three Dottsta tand soils are quite different, in engi- 
neering characteristics. The Spur soils are clay loams 
and are not desirable for roadbuilding. Sweetwater fine 
sandy loam has vari-textured layers, mixtures of which 
may be superior to the Spur soils and might be blended 
successfully with them to get better road material. The 
Lincoln soils also vary but are consistently very sandy. 
They may be useful for blending with Spur soils. 

Richfield and Portales soils ave extensive and level, 
but their layers do not have good properties for road- 
building. The B and C horizons of the Richfield soils 
are satisfactory as topdressing to prevent ditch erosion. 
Dalhart soils, which commonly occur next to Richfield 
and Portales soils, have considerably better roadbuilding 
properties. Ditches and slopes, however, are hard to 
stabilize on Dalhart soils. Borrow from Dalhart soils 
may improve the properties of Richfield and Portales 
soils for load supporting and may lessen swelling and 
shrinkage. Borrow from Richfield subsoils may be used 
to prevent erosion of ditches and slopes in Dalhart and 
Portales areas. 


Conservation Engineering 


The qualities that affect the suitability of soils for 
highway engineering are also important in conservation 
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TABLE 11.—Engineering test data for important soils 


{Samples are from profiles described in the section, Laboratory Analysis, except for the sample of Potter loam, which was taken in 
Texas County, Okla.] 


‘Percentage of material 
California passing— 
Soil Horizon Depth AASHO bearing Liquid | Plasticity 
classification ratio limit index 
No. 40 No. 200 
sieve sieve 
Inches 

Berthoud loam__..--.--------------- A 0-14 A-4(4) 7.0 27 9 99 54 
B 16-30 A-6(9) 8.3 33 12 99 73 

Cc 30-60 A-4(8) 6.7 25 8 99 83 

Dalhart fine sandy loam_..--_-------- A 0-14 A-2(0) 8.3 21 2 91 24 
B 16-28 A-2-4(0) 9.3 26 8 92 28 

Cx 28-54 | A-6(5) 5.3 32 13 93 55 

Dalhart loamy fine sand?_..---------- A 0-10 A-2-4 13.0 INP INP 94 14 
B 11-24 A-4(1) 10.0 29 10 97 42 

Cc 33-53 A-6(7) 5.0 35 15 94 62 

Mansker loam...-.-.---------------- A 0-7 A-6(5) 3.0 34 ll 92 59 
Cos 16-38 A-6(7) 9.0 15 1B 93 71 

Portales clay loam_..---.------------ A 0-13 A-4(6) 4,7 33 9 96 66 
AC 13-26 | A-6(3) 1.7 28 ul 95" 51 

Con 30-50 6(10) 7.0 35 14 94 74 

Potter loam_..._----- A 0-8 A-2-4(0) 22.6 34 7 |ehactied he 21 
Cc 8-30 A-4(2) 30. 6 22 Gusset oes 45 

Richfield clay loam _------.---------- A 0-5 A-6(10) 2.0 36 16 98 82 
B 8-22 A-7-6(15) 4.0 48 23 99 89 

Cc 24-60 A-6(9) 4.7 34 12 99 74 

Spur'soilev-- sic Se ceed ont feed A 0-20 A-6(10) 6.7 37 15 96 80 
Cc 20-60 A-6(10) 4.7 35 14 97 74 

Travessilla stony loam 2AC 0-8 A-4(3) 2.0 27 9 97 52 
Vona loamy fine sand _. - A 0-16 A-2(0) 5.5 20 1 91 16 
Cc 20-73 A-3(0) 8.7 'NP INP 87 5 


1 Nonplastic. 
2 Sample did not include any stones or pebbles. 


engineering. Building terraces and ponds involves mov- 
ing large quantities of earth. To be sure the results will 
justify the expense, it is important to plan such struc- 
os carefully and to build them in suitable soil mate- 
rials, 

The estimates in table 10 can be applied to_conserva- 
tion engineering as well as to roadbuilding. Volumetric 
shrinkage is important in locating and building diversion 
ditches and water-impounding terraces. Load-support- 
ing ability is important in locating farm and ranch 
roads. Suitability as erosion control material indicates 
how good a soil will be as topdressing for completed 
earth structures. “A. soil that is suitable material for 
seeding and sodding will probably support a good pro- 
tective cover. Sei stability is important in building 
terraces and diversion structures, as well as in selecting 
sites for farm ponds. Unstable materials are likely to 
drift and_fill in the water channels. In windy Cimarron 
County, sandy soils should not be terraced. Conserva- 
tion terraces are not common, even on the clay loams and 
loams, since they are not generally needed to control 
water erosion. A large proportion of the cropland is so 
level that it absorbs most of the normal rainfall. How- 
ever, a good bit of valuable water is lost each year by 


runoff from the steeper areas, This runoff water might 
be captured and stored in suitable adjacent soils. Saving 
2 or 3 inches of water may make the difference between 
crop failure and success. 

Water-impounding terraces can be built on nearly level 
or very gently sloping soils (slopes up to 2 percent). 
Such terraces are made by pushing soil up From the 
downslope side to form a ridge. The area above the 
ridge is leveled for about two-thirds of the way to the 
next ridge. Water from the unleveled third runs onto 
the leveled Hee These terraces are not graded, and the 
ends are left blocked so water is trapped. If necessary, 
the ends can be opened to drain away excess water. 
Water-impounding terraces are most effective on per- 
meable and slowly permeable soils, such as Dalhart fine 
sandy loam and the Richfield, Portales, and Spur soils. 

Diversions are large, graded, channel-type terraces 
that have a high ridge and a channel.adequate to carry 
as much runoff water as is expected. They may be used 
to divert runoff that would damage crops ‘on lower lying 
areas, Usually, diversions are designed to carry-water 
to natural drainageways or to large stock reservoirs. 

A great deal of moisture may be saved so that it can 
be used by crops if this diverted water is spread over 
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lower lying croplands or pastures. Irrigation water 
from wells costs as much as $10 to $15 per acre-foot. It 
is often possible to collect, by the use of diversions and 
water-spreading terraces, enough water to grow crops 
without irrigation. 

Diversions are most useful in catching water from 
sloping and steep loams and clay loams. They are most 
commonly needed and most useful in the breaks along 
the stream valleys, where they catch runoff from steep, 
shallow soils such as the Potter, Mansker, Vernon, and 
Travessilla, and from sloping soils of the Mansker, Pot- 
ter, and Berthoud series. Often this water can be spread 
on more gently sloping areas of Portales, Berthoud, or 
Spur soils. A few areas of Richfield clay loam are so 
located that they may benefit from diverted water. 

Since conservation structures are costly and must be 
very accurately designed to accomplish the desired re- 
sults, they should be laid out by trained persons who are 


familiar with the soils and the runoff pattern. Farmers 
can get help from representatives of the Soil Conserva- 
tion District. 
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TaBie 12.—Criteria for determining shrinkage characteristics and construction suitability 


Shrinkage characteristics and suit- 
ability classes for earth con- 
struction 


Percentage passing 
200 sereen 


Load supporting ability for sub- 


California bear- 


ing ratio Liquid limit Plasticity index 


Less than 35__ 
35 to 45_._- 
More than 45_..--~-- 


Less than 35_- 


Less than 12. 
12 to 20, 
More than 20, 


Less than 12. 


Less than 50_ 
- 50 or more... 


Less than 15 
than 50. 


Less than 15 
than 50. 


Poor___- Less than 35_ 
Seeding and soddin 
ood. -- 10 to 50. 
Fair. 5 to 9, 51 to 90____ 


Less than 5 and more 
than 90. 


Poors. 


35 to 40_._- -| 12 to 20. 
More than 40.- More than 20. 
Oh 10 to 25. 


Less than 10 and more 
than 25, 


-| Less than 10. 
-| 10 or more. 


()-- 


-| 6 to 15. 

-| 3 to 5, 16 to 20. 

-| Less than 3 and more than 
20. 


More than 20. 
15 to 20. 
‘Less than 15. 


6 to 15. 
1 to 5, 16 to 25. 
NP? and more than 25, 


1 Column heading not applicable. 2 Nonplastic. 
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Tasiy 13.—Estimated qualities of soil materials and suitability for various construction purposes 


Soil quality Suitability for— 

Soil type Horizon| Depth | Load-suip-} Volu- Soil Shoulder | Prevention} Seeding 
porting metric Soil stabili- | construc- | of slope and 
ability | shrinkage binder zation tion and ditch | sodding 

erosion 

Apache stony clay loam (see Ber- |__-...--}-- CALLA: fal ee a NS ME RN | ich te eh | PREIS 5 Sa CRUE aa 
thoud loam). 

Berthoud fine sandy loam (see |. 

Berthoud loam). 

Berthoud loam__ Fair. 
Fair. 
Fair, 

Carnero loam (see Berthoud joam)- e 

Dalhart fine sandy loam... Fair. 
Fair. 
Fair. 

Dalhart loamy fine sand__ Poor. 
Fair. 
Fair. 

Lincoln soils (see Vona loamy fine 
sand). 

Mansker fine sandy loam (see 
Mansker loam). 

Mansker loam___.-------------- Fair. 

Fair. 

Mansker-Dalhart loams (see 
Mansker loam). 

Mansker=Potter: complex: (see: |) 2.0. 05: |Loadedn|eeve ee 344] tase ete |e pce og ones eefes eo ece terse ented 
Mansker loam), 

Otero loamy fine sand (see Man- |____....].-------]----------|----------|----------|]--_-----__]-~--.-----/---------- 
sker loam), 

Portales clay loam. _- ----------- A, AC Poor_----| Fair. 

Coa Poor__-.-| Fair. 

Potter-Mansker loams (tests are | A 0-8 | Fair___-- Low_-_.-- Poor___..| Good. 
for Potter which comprises | C 8-30 | Poor____- Medium__ Fair. 
about 80 percent of complex), 

Randall clay (see Richfield clay j__....-|--------|----------|--- RS as | Pegs Icey LM nett Alan oe deat Ib A ses Eat as 
loam). 

Richfield clay loam__.-------.--- A 0-5 Fair. 

B 8-22 Fair. 
Cc 24-60 Fair. 

Richfield fine sandy loam (see |__......|--.-----}----------]----------|-------~---]..---------]----------]---------- 
Richfield clay loam). 

Richfield loam (see Richfield clay |_...._..|--------|----------|----------]----------].---------]----------]---------- 
loam). 

Rough: stony: land: «(s6e ‘Traves- |. 2220-|-soiee cs] eee le ee eee] ee ee eee ele epee eee 
silla stony loam), : 

Spur soils. ..---.-.------------- A 0-20 | Poor_---- High... Fair, 

Cc 20-60 | Poor_.--- High._--- Fair. 

Sweetwater fine sandy loam (see 
Dalhart fine sandy loam). 

Travessilla stony loam_._.------- Fair. 

Vernon clay loam (see Richfield 
clay loam). 

Vona-Tivoli loamy fine sands Fair. 
(tests are for Vona loamy fine Poor__---| Poor. 
sand which comprises about 65 
percent of complex). 
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Glossary 


Alluvial soils—An azonal great soil group. Soils developed from 
transported and relatively recently deposited material (allu- 
vium); soils are characterized by a weak modification (or none) 
of the original material by soil-forming processes. 


Alluvium.—Fine material, such as sand, mud, or other sediments, 
deposited on land by streams. 


Association, soil—aA group of soils, with or without common char- 
acteristics, geographically associated in an individual pattern. 


Bedrock.—The solid rock underlying soils and other earthy surface 
formations. 


Bottom land.—See flood plain. 


Brown soils.—A group of zonal soils of arid to semiarid regions hav- 
ing a brown surface soil grading into a whitish calcareous hori- 
zon 1 to 3 feet from the surface. 


Calcareous.—Containing sufficient calcium carbonate (often with 
magnesium carbonate) to effervesce visibly to the naked eye 
when treated with hydrochloric acid. Alkaline in reaction, 
because of the presence of free calcium carbonate. 


Calcisols.—An intrazonal great soil group. Soils of arid and semi- 
arid regions, developed in highly caleareous parent materials; 
includes soils in which a prominent horizon of calcium carbonate 
has formed. 


Caliche.—A more or less cemented deposit of calcium carbonate or 
of mixed calcium and magnesium carbonates, characteristic of 
soils of warm or hot desert or semiarid regions. 


Chesinut soils—A zonal great soil group. Soils have a dark-brown 
surface horizon that grades into lighter colored soil and finally 
to a horizon of lime accumulation; developed under mixed tall 
and short grasses in a temperate to cool, subhumid to semiarid 
climate. 


Clay.—Mineral soil grains less than 0.002 mm. in diameter. 


Colluvium.—Heterogeneous mixtures of rock fragments and soil 
material, moved by gravity and deposited at the base of strong 
slopes. 


Complex, soil.—A soil association mapped as a single unit because 
the series, types, or phases are so intricately mixed that they 
cannot be shown separately on maps of the scale used in the 
soil survey reports. 


‘Concretions.—-Local concentrations of certain chemical compounds, 
such as calcium carbonate or compounds of iron, that form hard 
grains or nodules of mixed composition and of various sizes, 
shapes, and coloring. 


Flood plain.—A nearly flat area that is close to a stream course. The 


lower part is flooded occasionally and is called a first bottom; 
the higher part, above overflow, is called a second bottom. 


Friable-—Easily crumbled in the fingers; nonplastic. 


Grumusols.—An intrazonal great soil group. Dark-colored, mostly 
calcareous clay soils that are high in montmorillonite, have a 
thick solum without textural or other pronounced horizonation, 
and have a marked tendency to contract and crack on drying. 


Igneous rock.—A rock produced by the cooling of melted mineral 
material. 


Lithosols.—An azonal great soil group. Soils have an incomplete 
solum or no clearly expressed soil morphology; they consist of a 
freshly and imperfectly weathered mass of hard rock or hard 
rock fragments; largely confined to steeply sloping land. 


Massive.—Structureless but cohesive, sometimes with irregular 
cleavage, 


Phase, soil.—A subdivision of the soil type based on characteristics 
significant to use but not to the genesis of the soil, The varia- 
tions are chiefly in such external characteristics as relief, 
stoniness, or accelerated erosion. They may be of great 
practical importance in land use. 


Plastic.—Capable of being molded without rupture; not friable. 


Profile, soil.—A vertical section of the soil through all its horizons 
and extending into the parent material. 


Reaction, soil.—The degree of acidity or alkalinity of the soil mass, 
expressed in pH values or in words, as follows: 
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Extremely acid 

Very strongly acid. 

Strongly acid_ 

Medium acid_ 

Slightly ac! 

Neutral 

Mildly alkaline. 

Moderately alka’ 

Strongly alkaline. _ 

Very strongly alkalin 
Strict neutrality is precisely pH 7.0. 

Reddish-Brown soils.—A zonal great soil group. Soils have brown 
or reddish-brown surface soils and heavier subsoils that grade 
to whitish calcareous horizon. They develop under mixed 
grasses and shrubs in a temperate to hot, semiarid climate. 

Reddish Chestnut soils.—A zonal great soil group. Soils have 
slightly reddish surface soils, heavier reddish-brown subsoils, 
and lime accumulation at 2 feet or more, They develop 
under mixed grasses and shrubs in a warm-temperate to hot, 
semiarid climate. 

Regosols.—An azonai great soil group. Soils consist of deep, 
unconsolidated rock (soft mineral deposits) in which few or 
no clearly expressed soil characteristics have developed. 

Relief.—The elevations or inequalities of a land surface, considered 
collectively. 

Silt—Small grains of mineral soil 0.05 mm, to-0.002 mm, in diameter 
(or 0.02 mm. to 0.002 mm. in the international system). 

Single grain.—Structureless; each grain by itself, as in dune sand. 

Slope, soil.—The rise or fall in feet per 100 feet of horizontal dis- 
tance, expressed in percentages or words, as: follows: Level, 
0 to 4% percent; nearly level, }4 to 1 percent; gentle, 1 to 3 per- 
cent; sloping, 3 to 5 percent; strongly sloping, 5 to 8 percent; 
steep, 8 to 12 percent +. 5 : 

Soil separates.—The individual size groups of soil particles: Sand, 
silt, and clay. 

Solum.—The upper part of the soil profile, above the parent ma- 
terial, in which the processes of soil formation are taking place. 
In mature soils this includes the A and B horizons. The 
character of the material may be, and usually is, greatly unlike 
that of the parent material beneath. The area of living roots 
and life processes. 

Structure.—The morphological aggregates in which the individual 
soil particles are arranged. The following are the principal 
types of soil structure observed in Cimarron County. 

Blocky (angular).—Generally flat-sided blocklike aggregates. 

Granular.—Hard or soft, but firm, small aggregates, angular or 
rounded, as in the A horizon of many Reddish Chestnut soils. 

Fragmental.—Hard or soft, but firm, irregular aggregates, angular 
or subangular, as in many young soils developed from silty 
or clayey alluvium, 

Prismatic,—Blocky, with the vertical axis of the blocks longer 
than the horizontal, as in the B horizon of many Reddish 
Chestnut soils. 

Subangular blocky —Mixed rounded and plane faces with rounded 
vertices; somewhere between blocks and granules. 

Subsoil.—The zone of accumulation (highest clay content) in soils 
with distinct profiles. On the average, it begins 4 to 12 inches 
below the surface. In a soil without a distinct. profile, the 
subsoil may begin just below plowing depth. That part of 
the solum below plow depth, 

Substratum.—Any layer beneath the solum, either C or D horizons. 

Surface soil—That part of the upper layers of arable soils com- 
monly stirred by tillage implements, or an equivalent depth 
(5 to 8 inches) in nonarable soils, 

Texture, soil—The relative proportion of the various size groups of 
individual soil grains. The principal textural classes, in in- 
creasing order of the content of the finer separates, are as 
follows: sand, loamy sand, sandy lé6am, loam, silt loam, clay 
loam, and clay. These may.be modified, depending on the 
relative size of the coarser particles, to fine sand, loamy fine 
sand, fine sandy loam, sandy clay, stony clay loam, silty 
clay, and so on. 

Topsoil.—A general term applied to the uppermost part of the soil; 
average plow depth (surface soil), or the A horizon, where this 
is deeper than plow depth. Topsoil cannot: be precisely 
defined as to depth or productivity except in reference to a 
particular soil type. 

Type, soil— aA group of soils having horizons similar as to texture 
and arrangement in the soil profile, and developed from a 
particular type of parent material. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual's income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 

For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 
usda.gov/33085.wba). 
All Other Inquiries 


For information not pertaining to civil rights, please refer to the listing of the USDA 
Agencies and Offices (http://directives.sc.eqov.usda.gov/33086.wba). 
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